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From Computer Plus to YOU . . . 

PLUS PLUS 
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Tandy 1400 HD$999* 

Tandy 1 02 32KS439 
Tandy WP-2 $279 





TandyTSOO XL/2 $1099 

Tandy 3000 NL $869* 
Tandy 4020 SX $1499 
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Tandy1000RL$499 
Tandy 1000 TL/3 $799 





Color Computer Disk Drive 
Drive $239 Drive 1 $149 




TandyFax $439* 



BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 



COMPUTERS 

Tandy 1 000 HX 1 Drive 256K 1 79.00 ' 

Tandy 1 500 HD 1 Drive 640K 1 499.00 
Tandy 281 HD 1 Drive 1 Meg RAM 1 2049.00 

Tandy 1 000 RL HD-1 Drive-51 2K 829.00 

Tandy 1 1 00 FD 1 Drive 640K 599.00 ' 
PRINTERS 

Radio Shack DMP-1 07 120 CPS 219.00 

Radio Shack DMP-302 270 CPS 469.00 

RadioShackDMP-134160CPS 219.00 ' 

Radio Shack DMP-442 300 CPS 359.00 - 

Tandy LP-950 Laser Printer 1 299.00 

Tandy DMP-240 192 CPS 8 color 415.00 

Panasonic KXP 1 1 80 1 92 CPS 1 89.00 ' 

Panasonic KXP 1 1 91 240 CPS 259.00 ' 

Panasonic KXP 1 1 24 1 92 CPS 299.00 ' 

Okidala320300CPS 369.00 

Okidala390270CPS24WireHD 515.00 

OKI Laser 400 4PPM 699.00" 

MODEMS 

Radio Shack DCM-6 52.00 

Radio Shack DCM-7 85.00 

Cardinal 1 200 Baud External 99.00 

Cardinal 2400 Baud 129.00 



COLOR COMPUTER MISC. 

Radio Shack Drive Controller 
Extended Basic Rom Kit (28 pin) 
64K Ram Upgrade Kit (2 or 8 chip) 
Radio Shack Deluxe Keyboard Kit 
HI-RES Joystick Interface 
Color Computer Deluxe Mouse 
Multi Pak Pal Chipfor COCO 3 
COCO 3 Service Manual 
Serial to Parallel Converter 
Radio Shack Deluxe Joystick 
Magnavox 8135 RGB Monitor 
Magnavox Green or Amber Monitor 
Radio Shack CM-8 RGB Monitor 
Radio Shack Pistol Grip Joystick 
PBJ OK COCO 3 Upgrade Board 
PBJ 512K COCO 3 Upgrade 
Tandy OK COCO 3 Upgrade Board 
Tandy 512K COCO 3 Upgrade 
COLOR COMPUTER SOFTWARE 



The Wild West (COCO 3) 
Worlds ot Flight 
Mustang P-51 Flight Simul. 
Flight 16 Flight Simul. 



TAPE 

34.95 
34.95 
34.95 



89.00 ' 
14.95 
39.00 
24.95 
8.95 
44.00 
14.95 
29.95 
59.95 
19.95 

299 00 
99.00 

249.00 
17.95 ' 
29.95 
99.00 
39.95 
99.00 • 

DISK 

25.95 
34.95 
34.95 
34.95 



COCO Util 1 1 by Mark Data 39.95 

COCO Max III by Colorware 79.95 

Max 10 by Colorware 79.95 

AutoTerm by PXE Computing 29,95 39.95 

TW-80 by Spectrum (COCO 3) 39.95 

TeleWriter 64 49.95 59.95 

Telewriter 128 79.95 

Elite Word 80 79.95 

Elite Calc 3.0 69.95 

CoCo3512KSuperRamDisk 19.95 

Home Publishing by Tandy (CoCo 3) 35.95 

SubBattleSim.byEpyx(CoCo3) 26.95 

Thexder by Sierra (CoCo 3) 22.45 

Kings Quest III by Sierra (CoCo 3) 31.45 

Right Sim. II by SubLogic (CoCo 3) 31.45 

OS-9 Level II by Tandy 71.95 

OS-9 Development System 89.95 

Multi-View by Tandy 44.95 

VIP Writer (disk only) 69.95 

VIP Integrated Library (disk) 1 49.95 

Prices are subject to change without notice. Please 
call tor shipping charges. Prices in our retail store 
may be higher. Send for complete catalog. 

'Sale prices through 5-15-91 



CALL TOLL FREE 
1-800-343-8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 
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P.O. Box 1094 
480 King Street 
Littleton, MA 01460 



SINCE 1973 



IN MASSACHUSETTS CALL (508) 486-31 93 



TRS-BO is a registered trademark of Tandy Corp. 
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Ultralace: ™ 
T/7e fir*l»f Loop 

H. Allen Curtis 

r/?e ultimate shoestring desktop 

publisher 



e£f^ The cassette tape/disk spbols 
^y beside lealures and columns 
indicate thai the program listings with 
those articles ate on this month's RAIN- 
BOW ON TAPE and RAINBOW ON 
DISK. Those with only the disk symbol 
are not available on RAINBOW ON 
TAPE. For details, check the RAIN- 
BOW ON TAPE and RAINBOW ON 
DISK ad. 
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Warren and Neil Harris 
Play king for a day 

28 

The Printer Primer 

Cray Augsburg 

A guide to printer terms and 
features 

49 

Doc Reader W 

Stuart T. Wyss-Gallifent 
View and print text files quickly with 
the CoCo 3 
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Delta Pro/Lucas Industries 2000 



Bankman/Tfte Trading Post 
DSDISK#1//Wr. David Sham 
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Picture Disks #5 & #6/Zebra Systems, Inc. 
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RASCAN Dilemma 

Editor: 

Since we started selling the RASCAN 
digitizer, we have been swamped with 
phone calls and mail from CoCo users who 
had ordered the unit from Game Point 
Software. Because of the volume of inquir- 
ies, it is becoming increasingly difficult to 
meet the needs of our own customers. I am 
writing to provide some clarity on the 
matter. 

Supersoft independently obtained ex- 
clusive rights to produce and market RAS- 
CAN in 1990. We obtained these rights from 
the developers of the product. Supersoft is 
in no way connected with Game Point 
Software. 

In light of this, we cannot help past 
customers of Game Point Software. Also, 
Game Point Software cannot legally pro- 
duce or market the RASCAN unit. Finally, 
we will not replace, repair or exchange 
units marketed by Game Point. 

This is an unfortunate situation, and 1 
am sorry we cannot be of greater service to 
these people. We work to provide service to 
our own customers, but we have no control 
over what other vendors do. I do want to 
point out that Supersoft customers are re- 
ceiving their RASCAN units. 

Joe Walker 

President 

Supersoft, Inc. 

Jackson, Michigan 

Needs Help With CoCos and VCRs 

Editor: 

I recently purchased a CoCo 3 so I could 
use the audio and video outputs with my 
VCR. After owning a CoCo 2 for a number 
of years, and having a novice's understand- 
ing of BASIC, I find the CoCo 3 an amazing 
upgrade. Incidently, I own a part-time video 
company and need information on where I 
can find fonts for video formats to use at 
weddings and otherevents. Also, could you 
please explain the use of the CoCo 3 as a 
video editor/controller and if there is a 
BASIC program for this? 

Dwayne Kinsey 

23 Straw Bridge Avenue 

New Castle, DE 19720 

Downgrade Poke 

Editor: 

This is a note to let you know I am very 
pleased with THE RAINBOW and what it has 
taught me in the last few years. I presently 



have a CoCo 3, a Multi-Pak. a disk drive 
and a TP- 1 printer. I must say that I have not 
seen a better magazine for information than 
THE RAINBOW. 

I need some information and hope you 
can help me. I have some software 1 pur- 
chased when I had me CoCo 2. and I would 
like to use it with the CoCo 3. I've been told 
there is a poke to put the CoCo 3 in a CoCo 
2 mode. If this is so. perhaps you can help. 
Any kind of reply would be of great 
help. I contacted Tandy Corporation in 
Barrie, but I was not given any help at all. 

R.N. Geroux 

Box 151 

Coldwater, ON LOK IB> 

Canada 

While the CoCo 3 supports most aspects 
of the CoCo 2 , there is no "CoCo 2 mode ." 
per se. You need to contact the ordinal 
producers in cases where specific software 
does not run on the CoCo 3. Another some e 
of information and patches is Delphi. Also, 
remember the CM-fi doesn't support the 
artifact colors used heavily in CoCo 2 soft- 
ware: this alone doesn't qualify as a soft- 
ware incompatibility. 

Computerized Hymnals 

Editor: 

I'm looking for disks containing hymns, 
both popular and traditional, written using 
Musica ll or Lyra. I play the music simulta- 
neously through two MIDI devices: A Casio 
MT-240 and a Yamaha PSS-480. Please send 
titles and prices to me. 

Herb V. Fickbohm 

921 Katherine St. 

Vermillion. SD 57069 

The Lyra Library, available from Rn- 
laford Research, contains a number of 
popular and traditional hymns. See the 
review in the December 1988 issue of THE 
RAINBOW (Page 133). If you are willing to 
whet your whistle with OS-9, buy a copy of 
UltiMusE III from Second City Software. 
There is a vast assortment of hymns avail- 
able in the OS-9 SIC on Delphi, and they're 
entered specifically for the PSS-480. 

Talking to the Plug'n Power 

Editor: 

Where can I find software to use the 
newer Radio Shack Plug'n Power interface 
with OS-9 Level II? I have not, as yet, found 
anything for this on Delphi. Also, does 
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COCO HARDWARE CATALOG 



UPGRADES 

51 2K UPGRADE: No Soldering. Comes with easy picture 

instructions and $100 worth of software (512K Ramtest / Ramdisk / 

Spooler / Backup Lightning & OS9 Level II Ramdisk). $99. 

OK Board (w/ software): $39 

1 MEG UPGRADE (from Disto). $199. (0 K: $149) 

64K Upgrade for CoCo l/ll: $29 

MONITORS 

MAGNAVOX 1 CM 135 RGB: Razor sharp picture, 14' 
screen, Stereo sound, speaker, Tilt Swivel Stand & 2 Year 
Warranty. For CoCo 2 & 3. $298 
MAGNAVOX COC03 RGB CABLE: $19.95 

DISTO PRODUCTS 

Disto Mini Controller: $74.95 

Disto Super Controller: $99.95 Super II: $129.95 

Eprom Programmer Add-on: $54.95 

Hard Drive Adapter: $39.95 w/ RS232: $69.95 

3-in-1 Multi-Board Adapter: $74.95 

4-in-1 Multi-Board Adapter: $129.95 MEB Adapter: $35 

RS232 Super Pack (replacement for RS232Pack): $54.95 

COMMUNICATIONS 

Communications Extravaganza 2400: iinciudes Zoom 
2400 Baud Modem, Cable, Autoterm Software & CompuServe 
Access Offer & free access time. : $1 69.95 
Communications Extravaganza 1200: $109.95 
Avatex 1200 Modem (w/ 2 yr warr.): $85 
Zoom 2400 Modem (w/ 7 yr warr.): $129 

EPROM 

Intronics EPROM Programmer: Programs 2516,27xx/xxx 
EPROMS. Includes docs and software. CoCo 1,2,3: $137.95 
DATARASE Eprom Eraser: $49.95 
BOTH Programmer & Eraser: $179.95 
2764 Eprom: $8 27128 Eprom: $9 

BLANK CARTRIDGE (Disk Cont. Size): $9.95 

KEYBOARDS 

6 Feet Keyboard Extension Cable: $39.95 
CoCo 3 Keybd: $39.95 w/ Ext Cable: $69.95 
CoCo 2 Keybd: $29.95 w/ Ext Cable: $49.95 

CHIPS 

Genuine RSDOS 2.1 Disk Chip: $29.95 
68B09E Chip: $14.95 CoCo 3 GIME Chip: $49 
Multipak PAL Chip Upgrade Kit w/ instructions 
(specify Multipak Model #26-3024/3124): $19.95 



FLOPPY DRIVE SYSTEMS 

Our Drive & 2 Drive Systems included BRAND NEW Double] 
Sided Drives, Disto Mini Controller (with ROMs to access both 
sides of the drive), Official 200-page Radio Shack Manual & $60 
worth of software. 

Drive 0: $1 99 2 Drive System: $299 

Drive 1 : $1 29 Bare 5 1 /4' Drive: $89 
Cable fori Drive:$16.95 2 Drives:$22.95 4 Drives:$34.95 
FD501 Upgrade Kit & Instructions: $109 
FD502 Upgrade Kit & Instructions: $119 
Toshiba 3 1/2" Drive w/ PS & Case: $149 
Toshiba 3 1/2' Bare Drive: $89 



HARD DRIVE SYSTEMS 

Hard Drive Systems include Seagate Hard Drive, Western Digital 
Controller, Cables, CoCo XT Interface, Case (with fan, Power 
Supply & room for second drive), software & instruction manuals 
Assembled/tested/formatted. Ready to Plug'N' Run. 

Seagate 20 MEG System: $459 
Seagate 40 MEG System: $549 

From Burke & Burke... 
CoCo XT Interface: $69.95 w/ rtc: $99.95 
CoCo XT ROM: $19.95 
HYPER IO: $29.95 HYPER III: $12.95 



512K COCO 3 

Comes with complete manuals &$100 worth of software 
Only $259. Note: 512K Installation Voids Warranty. 



CABLES & INTERFACES 

Magnavox 8505/851 5/8CM643 Cable: $24.95 

Magnavox 1 CM 135 RGB Cable: $24.95 

Serial-to Parallel Interface: $44.95 

1 5" Shielded Multipak Extension Cable: $36.95 

40-pin Y Cable: $34.95 

RGB Analog Extender Cable: $19.95 

Modem Cable (4 pin to DB25): $19.95 

RS232 2 Position Switcher (4 pin): $29.95 

Hi Res Joystick Interface: $1 1 .99 

Other Good Stuff... 

Advanced Gravis Joystick: $59.95 
Deluxe 2 Button Joystick: $16.95 
Multipak Locking Plate (spec. Model #): $8 
5 1/4" DS/DD Disks: $.40 ea 3 1/2": $.79 ea 
NX1 000 Ribbon: $8.50 Color Ribbon: $1 2.95 
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MICROCOM SOFTWARE »1387 Brighton Henrietta Town Line Rd •Rochester, NY 14623 
To Order: All orders $99 & above (except Printers, Drives, Monitors, Computer) shipped 2nd Day Air at no extra Charge in Continental 
US. We accept Visa,MC,Discover,Amex (3% sur), check, MO & School PO's. COD Orders (<$100) within US add $5 extra. Please add 5% 
shipping (min $3) S&H in US & 10% (min $5) for Canada, Alaska & PR. All foreign orders except Can. pay actual shipping charges (min 
$5) . NYS residents please add sales tax. Monitors ($12 S&H/$40 in Can.); Drives ($10 S&H/$30 in Can); Computers ($8 S&H; $25 in Can). 
For Orders (10-5) pm M-Sat: 1-800-654-5244. Tech Info & Order Status (3-5 pm): 716-292-1786 

(See Page 7 for Ordering Information) 



anyone have an OS-9 COBOL compiler for 
under si (X)? Either new or used is fine. 

Mike Dalene 

39 Upland Road 

Winsted. CT 0609S 

Rumor has it that at least one independ- 
ent company is working on software that 
allows you to use the Appliance and Light 
Controller unit on the CoCo 3 under Disk 
BASIC. But we don't know of anyone doing 
the same for OS-9 — yet. 

We don't know of any COBOL compilers 
currently available for the CoCo. Perhaps 
another reader can help. 

Disk BASIC/MS-DOS Transfers 

Editor: 

Is there a transfer utility for transferring 
data from a Tandy Color Computer to a PC- 
compatible Pal 286 (with MS-DOS 4.01 ) from 
Laser Computers? 

Rick Benton 

501 Sixth Street 

Charles City. IA 50616 

For PC-based software, consider 
Xenocopy and CoCoUtil wfrom Microcom 
Software, and Elite Transfer from Elite 
Software. In the June and July 1986 issues, 
we published a CoCo-based system de- 
signed by Marty Goodman. 

Editor: 

Is there any software for the CoCo 3 that 
can be used to read IBM programs without 
having to download then with a modem? 

Also, can anyone recommend a good 
sound digitizing program for the CoCo 3 
that would allow me to change the pitch, 
speed and tone of recorded sounds? I appre- 
ciate any help on this matter. 

James Ruth 

I2S Seymoure Avenue 

Newark. NJ 07 1 oh 

See our answer to Rick Benton, above. 
Do keep in mind, however, programs writ- 
ten to work on MS-DOS computers won't 
directly work on the Color Computer. 

Keep on Truckin' 

Editor: 

This past year has been quite a year for 
those of us here in Kokomo. We still have 
67 strong, enthusiastic members in the club. 
Amazingly. 34 members own 64K CoCo 2s 
and expect CoCo 2 programs and demon- 
strations to be presented at our monthly 
meetings. 

So I have a tremendous responsibility. 
During a year I must have demonstrations 
and programs for the CoCo 1 . 2 and 3 plus 
OS-9 Levels I and II as well as keeping the 
members updated on happenings with Frank 



Hogg's Tomcat and IMS' MM/1. I never 
know what to expect at a meeting because 
some member is sure to bring something for 
a demonstration, or to disclose some bit of 
news about the Color Computer. 

Frankly, neither I nor my officers could 
halfway begin to do our jobs without the 
help THE RAINBOW provides. I find it en- 
couraging that you cannot find someone to 
write the history of the CoCo as I don't 
believe the CoCo's history is finished. Our 
[Delco] engineers are now working in 32-bit 
stuff, so the story continues. I just wish 
some of them could find time in their busy 
schedules to write some articles for THE 
RAINBOW. The CPUs in the Tomcat and the 
MM/l present some interesting challenges, 
especially in the area of graphics. 

Since both 68 Micro and CoCo Clip- 
board have folded. THE RAINBOW is the 
remaining major source of information 
about Motorola's 68xx chips. I want you to 
know that your efforts to persevere in con- 
tinuing to publish THE RAINBOW are appre- 
ciated more than we can even begin to 
express on paper. I am excited about the 
future. The things happening with program- 
ming in C and C++, along with the multi- 
tasking, multiuser capabilities of the 32-bit 
chips, will enable us to have true multime- 
dia computers at an affordable price long 
before the 80x86 crowd gets around to it. 

I hope to see you at RAlNBOWfest in 
Chicago. Keep on keeping on. 

Donald R.Adams 

General Manager 

Delco Electronics 

Color Computer Club 

Kokomo. Indiana 

Supporting Documentation 

Editor: 

We just finished reading your latest 
editorial on documentation ("Print #-2", 
February 1991. Page 8). and we really en- 
joyed it. It perfectly expressed our thoughts 
on the subject. As an example of what 
might be considered excellent documenta- 
tion, we draw attention to the Ma.x-10/CoCo 
Max III programs that even a CoCo begin- 
ner can learn and use in very short order. 
Our thanks also for mentioning the fact that 
programmers tend to write as though all of 
us are programmers. Hopefully, we all may 
one day be able to program our CoCos, but 
until then we're afraid we must rely on 
others. Our many thanks for your fine 
magazine. Keep up the good work. 

Fred and Nancy Wilson 
Waynesboro. Georgia 

Misaligned Printer 

Editor: 

I have a DMP-105 printer and have no- 
ticed a problem: When the printer is in the 



bidirectional mode, every line printed with 
the carriage moving right to left is off by 
one dot column. This happens when the 
printer is in a character printing mode, but 
not in the graphics mode. It does not occur 
when the printer is set for unidirectional 
printing. How can this be corrected? 

» Tom Bate/wider 

122 Syrcle Drive 
Milton, FL 32570 

The problem is a result of inaccuracies 
in the head-positioning mechanism and is 
common in low-end printers. You pretty 
much have only Mo options: Stick with 
unidirectional printing or buy a printer 
with more accurate mechanics. 

Hamming It Up 

Editor: 

I use my CoCos 90 percent of the time for 
ham radio. I am looking for APLINK soft- 
ware, on either a 5Vi-inch or 3'/2-inch disk, to 
run on my 512K CoCo 3 system. Maybe 
someone there or one of the software sup- 
pliers could help me. I have Autotcrm and 
the AEA PK232MBX. 

John L. Chandler (K4VDM) 

809 Lincoln Avenue 

Johnson City. TN 37604-4451 

Looking for Another Slot 

Editor: 

Well. I Finally got wise and purchased a 
Color Computer disk drive. Information 
retrieval is both fast and easy with the disk 
drive system. I only have one problem: 
How do I use my disk drive system at the 
same time with Color File 2. the Speech/ 
Sound Program Pak. and Orchestra-90CC? 
Some of the manuals for these program 
paks mention a device known as a Multi- 
Pak Interface. I went to purchase one at my 
local Radio Shack Store, but to my disap- 
pointment they were discontinued several 
years ago. Does anyone out in CoColand 
know where I can get one? Thank you. 

Lee T. Bujkin 

14145 Troester 

Detroit. Ml 4H205 

The Multi-Pak Interface has been dis- 
continued, though you may find one at some 
Radio Shack locations. Another option is to 
check the classified ads on Delphi. Last but 
not least, consider the Slot Pak III from 
Howard Medical. A review of this multi- 
slot device appears in next month's issue. 
As a side note, because the software in the 
Color File 2 Pak is "hard-coded" for a tape 
system. you will not be able to load and save 
Color File 2 data with your disk drive. 

Continued on Page 74 
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Word Power 3.3 



(The Ultimate Word Processor for CoCo 3) 
[This power-packed word processor features: • Blazing Fast 2 Mhz Speed «72K (460K on 51 2K) available textl 
memory »40/80 column display •Pull down menus •Full screen editor ^Extensive editing & delete commands 
Key click.typeahead, tabs, word count & OOPS recall »HELP screen • Spooler, Sort, Mail Merge , Split Screen 
Editing & Graphics Support «Pop-up calculator «2 Column & Macro Support •Save/load w/ Automatic Backup 
•Works with any printer »What You See Is What You Get Display •Allows Printer Option Codes Embedding 
•80,000 word spelling checker •Punctuation Checker •Complete Documentation. Only $79.95 



BOOKS 

500 Pokes Peeks & Execs: $16.95 

Supplement to 500 Pokes Peeks & Execs: $9.95 

300 Pokes Peeks & Execs for CoCo 3: $19.95 

All 3 Poke Peeks & Execs Books: $39.95 

Extended Color Basic Unravelled: $39.95 

Disk Basic Unravalled: $19.95 

Both Extended & Disk Basic Unr.: $49.95 

Super Extended Basic Unravelled: $24.95 

All 3 Unravalled Books: $59.95 

CoCo 3 Service Manual: $39 Coco 2: $29.95 

Multipak Service Manual (specify model #): $19.95 

Full Turn of Screw (Disto): $19.95 

Assembly Language Programming: $18 

Addendum for CoCo 3: $12 

Start OS9 Book & Disk: $32.99 

Inside OS9 Level II: $29.95 

Complete Rainbow Guide to OS9: $19.95 

Complete Rainbow Guide to OS9 Disks: $29.95 

Rainbow Guide to OS9 II: $1 9.95 Disks: $1 9.95 

OS9 SOFTWARE 

From Alpha Software Technologies- 
Data Windows: $59.95 Data-Merger: $1 9.95 
Presto Partner: $29.95 Level II Tools: $24.95 
Disk Manager Tree: $29.95 Zapper: $1 9.95 
Multi-Menu: $19.95 Warp I: $34.95 
OS9 Level II BBS: $29.95 

From Burke & Burke... 
RSB: $39.95 EZGen: $19.95 Wild Card MV:$19 

From Kenneth Leigh Enterprises- 
Start OS9 Book & Disk: $32.99 
Goldberg Utilities Vol I: $24.95 Vol II: $24.95 

Other Software... 
GSC File Xfer: $44.95 Multi-Vue Version: $54.95 
SDISK 3: $29.95 SDISK: $29.95 
OS9 RAMDISK (for 512K & 1 MEG): $29.95 
Screen Control Utility: $19.95 Menu. Util: $19.95 
Point-&-Shoot File Selection: $19.95 



RSDOS SOFTWARE 

From Zebra Systems:... 

CoCo Graphics Designer Plus: $29.95 
Pictures, Fonts & Border Disks: $14.95 ea 
Label Designer: $29.95 First Prize: $69.95 

From Colorware... 
CoCo Max III: $39.95 Fonts (95): $29.95 
Max 10: $34.95 Fonts (36): $14.95 
CGP220/NX1000 Rainbow Driver: $14.95 
Max Edit: $14.95 SP Checker: $14.95 

From Musicware... 
Musica II: $29.95 Lyra: $49.95 
CoCo Midi Interface: $99.95 Software: $59.95 

From Microcom... 
Color Schematic Designer: $39.95 
Super Tape/Disk Xfer: $24.95 
Disk Label Maker:$1 9.95 Screen Dump: $1 9.95 
VCR Organizer: $19.95 Bowling Score: $19.95 
Maillist Pro: $19.95 Comput. Checkbook: $19.95 
RGB Patch: $24.95 

Other... 

[VIP Database III: $69.95 VIP Calc III: $69.95 
Autoterm: $39.95 Vterm: $39.95 
CoCo Util II (Xfer between IBM & Coco): $39.95 
Xenocopy: $79.95 Telewriter 64: $57.95 
ADOS 3: $34.95 Ext. ADOS 3: $39.95 

Call for Cercomp Products. 

GAMES 

[Treasury Pack #1,2 (8 Games ea): $29.95 ea 
Space Pac (8 Games): $29.95 
Classic Pac: TP1.TP2 & Space Pac: $69.95 
Slots & Cards:$39.95 Kyum Gai: $29.95 
Sinistar: $34.95 Quest for Thelda: $34.95 
The Contras: $34.95 Crystal City: $34.95 
Wizards Castle: $19.95 Pinball Factory: $34.95 
Fury: $24.95 Speed Racer: $34.95 
Time Bandit: $29.95 Outhouse: $19.95 
Cashman: $29.95 Demon Seed: $19.95 



MICROCOM SOFTWARE «1387 Brighton Henrietta Townline Road •Rochester.NY 14623 

To Order: 1-800-654-5244. Tech Info: 716-292-1786. 
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My First Printer 



Judging from all the mail I get. 
there are very few of you out there 
who do not have some sort of 
printer attached to your CoCo. And 
no wonder. I have always found 
that a printer is simply a necessary comple- 
ment to my computer. 

But it was not always so. In fact, next to 
the actual purchase of the computer itself, I 
would say the acquisition of a printer was 
the biggest single step in the enjoyment of 
my CoCo. 

Today there are something like eight 
gazillion printers you can use with CoCo. 
But a decade ago, that wasn't the case — 
and certainly not in my budget. In fact the 
only printer that was available for less than 
about S500 was something called a Quick 
Printer II. 

Also judging from my mail, many of you 
are "fighting" this or that problem. So it 
may help to know that everyone has been 
through this, and it is in that vein that I tell 
you of my early printer adventures. 

My friendly Radio Shack salesman called 
one day to say he had a new printer that 
would work with my ColorComputerand it 
was only si 59.95. He also said he had only 
one of them. So, naturally. I rushed to the 
store to look at this marvel. 

It wasa little thing in battleshipgray, just 
like the original CoCo. What was most 
interesting was that the paper it used was 
also gray — a metallic surface that, when 
struck by the pins in the printer, turned 
black. Hey. that was OK. I was dying to print 
a couple of BASIC listings and to see a 
"whole" biorhythm chart at once. 

So I bought it, took it home, plugged it 
in. went through all the tests, and then read 
the part of the manual (which was not 
particularly extensive) that talked about 
connecting the printer to the computer. 
"Hey, Jeff." I said on the phone a few 



moments later, "I need a cable for this 
printer." 



Next to the 
actual purchase 
of the computer 
itself, I would 
say the 

acquisition of a 
printer was the 
biggest single 
step in the 
enjoyment of 
my CoCo. 



"What kind of cable?" he asked. 

I searched through the pages and came 
up with the answer. "A serial cable." 

"Uh, I'll have to try to order one." 

Four days later, no cable. I ran the self- 
test on the printer every day just to be sure 
it did not die of neglect. 

"You could make a cable," Jeff sug- 
gested. "We have the cable and the plugs." 

This is not as outlandish as it seems. 
Remember, this was 10 years ago. 

Back, back, back ... to the Shack, Shack, 
Shack ... for more, more, more. 

"What kind of connector do you need?" 
Jeff asked. I showed him the printer. He 
asked someone else. They went looking. 

"You need a 5-pin DIN plug," he said. 
"We only have 4-pin DIN plugs." 

Well, heck. The store manager let me 
use his office. I called electronics supply 



houses. I actually found one, rushed over, 
and bought it. 

For the first time in my life, I soldered 
something together. I plugged one end into 
the CoCo, the other into the Quick Printer II 
and typed PRINT*- 2. "Hi Printer!" 

It actually worked. 

I quickly discovered the Quick Printer ll 
was the "natural" choice for the CoCo 
because its printout was 32-characters wide, 
just like the CoCo screen. I even bought a 
little file box in which to put my printouts 
and learned to flatten them so they would 
not curl up. The Quick Printer II paper was 
really heavy and tended to stay rolled up, 
even after it had been through the printer. 

But I loved it. I could get BASIC listings 
longer than the screen. I could do reports. I 
could even leave memos to the kids. It made 
a world of difference. 

It was not until I decided to publish THE 
rainbow that I bought another printer — a 
Line Printer vm that printed on regular 
paper and had an 80-column printout. The 
first three or four issues of this magazine 
were printed on it. 

Because the Line Printer vm did not 
have descenders on its letters and the maga- 
zine was getting bigger. I invested in an 
Epson. That printer was used for the rest of 
our first year, until we went to real typeset- 
ting. Actually the major reason for this 
purchase was that someone had written a 
word processor for the CoCo by that time, 
and the only printer it supported was an 
Epson. 

I think the moment the Quick Printer II 
spit out Hi Printer! was one of my greatest 
moments in computing. As the world goes, 
it didn't rank up there with Samuel Morse's 
"What hath God wrought?" or Alexander 
Graham Bell's "Mr. Watson, come here, I 
want you." But, for me, it did. 

— Lonnie Falk 
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novices niche 



File Utility 



OS-9 Level 



OS -9 File Viewer 

by James Ross 

Scroll File allows you to use the up 
and down arrow keys to scroll forward 
and backward through ASCII text files. 
The program requires that the file to be 
viewed be in ASCII format, and each line 
must be terminated with a carriage return 
(SOD). Also, each line should contain no 
more than 255 characters. However, only 
the first 79 characters of each line are 
shown on the screen. Finally, the pro- 
gram should be run in an 80-column by 24- 
line window. 

Enter the program in BASlC09's work- 
space and save the source code as 
scrolf.b09. Then use the pack com- 

The Listing: scrolf .b09 



mand to save an executable copy to your 
current execution directory as scrol f . 

To use scrolf. make sure runb is in 
memory or in your current execution 
directory. Switch to an 80-by-24 window 
and enter 

scrolf (."filename") 

where filename is the name of the file to 
be viewed. If you are using Shell+, the 
parentheses and quotations are not neces- 
sary. Use the down arrow to scroll down 
(toward the end of the file) and the up 
arrow to scroll up (toward the beginning 



of the file). To exit, press ESC (CTRL- 
BREAK), CTRL-C (SHIFT BREAK) or CTRL- 
E (BREAK). 

You can use the following commands 
to create an 80-by-24 window (Window 3) 
and start a shell in it: 

i ni z w3 

wcreate /w3 -s-2 80 24 2 2 

shell i-/w3 & 

If you are already using Window 3, 
substitute an unused window number for 
w3 in the above commands. 



PROCEDURE 
0000 
000B 
001E 
0025 
0031 
003D 
0049 
004A 
0056 
0062 
0063 
0072 
0081 
0082 
0088 
0089 
0098 
00A4 
00B0 
00BA 
00CC 
0007 
00DB 
00DC 
00EB 
00FF 
010C 
0116 
0126 
012F 
0131 
013C 



scrolf 

DIM filepath. key: BYTE 
DIM count. top, bottom. last: INTEGER 
DIM sk:REAL 
DIM line$:STRING[79] 
DIM inline$:STRING[256] 
DIM skptrs(1564):REAL 

PARAM filename$:STRING[32] 
OPEN //filepath. filenameS:READ 

SHELL "tmode -echo" 

PRINT CHR$(5): CHR$($20): CHRS(S0C) 

ON ERROR GOTO 12 

count-1 \sk-0 

WHILE EOF(//filepath)-FALSE DO 

skptrs(count)-sk 

READ //filepath. inlineS 

sk-sk+LEN(1nline$)+l 

count-count+1 
ENDWHILE 

last-count \count-l 

WHILE count<>25 AND countOlast DO 

SEEK //filepath. skptrs(count) 

REAJ3 //filepath. line* 

IF count<>24 THEN PRINT I1ne$ 

ELSE PRINT line$; 

ENDIF 

count-count+1 
ENDWHILE 



0140 




0141 


top-1 \bottom-count-l 


0153 


LOOP 


0155 


GET //0.key 


015E 




015F 


EXITIF key-S71 THEN ENDEXIT 


016F 




0170 


IF key-S0C THEN 


017D 


IF top-1 THEN 9 


018C 


top-top-1 \bottotn-bottom-l 


01A2 


PRINT CHR$(1): CHR$($1F): CHR$($30): 


01B2 


SEEK //filepath, skptrs(top) 


01BF 


READ //filepath.lineS 


01C9 


PRINT lineS: 


01CF 


GOTO 10 


01D3 


ENDIF 


01D5 




01D6 


IF key-S0A THEN 


01E3 


IF bottom-last-1 THEN 9 


01F6 


top=top+l \bottom=bottom+l 


020C 


PRINT CHRS(l); CHRS(SIF): CHRS(S31): 


021C 


PRINT CHR$(2): CHR$(S20): CHR$(S37); 


022C 


SEEK //filepath. skptrs(bottom) 


0239 


READ //filepath. lines 


0243 


PRINT I1ne$: 


0249 


GOTO 10 


024D 


ENDIF 


024F 




0250 9 


PRINT CHR$(S07): 


025A 10 


ENDL00P 


0261 




0262 12 


CLOSE //filepath 


026B 


PRINT CHR$($0C): CHRS(5): CHRS(S21): 


027B 


SHELL "tmode echo" 


0289 


END /W 
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LJltralace 



the 

First 

Loop 



by H. Allen Curtis 




The 



shoestring 

desktop 

publisher 



When my shoestring desktop publisher first appeared in 
THE rainbow (October, 19X7) there were no others read- 
ily available to CoCo users. My desktop publisher was 
written to appeal to the individual who wanted to produce 
attractive letters, newsletters, greeting cards, pamphlets, 
schedules, advertisements, etc. The shoestring desktop publisher has evolved 
from a program with minimal facilities to a nearly full-featured desktop publisher. 



H. Allen Curtis lives in Williamsburg, Virginia. He is interested in nth and 18th century 
history and enjoys hiking through the colonial capital. He balances past and present with 
his computer work. He can he contacted at 172 Dennis Drive. Williamsburg, \ A 23185, (804)229- 
7086, 
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Improvements were achieved through patch 
programs, which were merged with the 
original and succeeding versions of the 
shoestring desktop publisher. 

Patching has been a relatively easy and 
efficient way to bring you each new ver- 
sion. Furthermore, patching as a means of 
evolution has enhanced the operation and 
versatility of the desktop publisher. How- 
ever, it has consumed most of the remain- 
ing available CoCo memory and has been 
far from efficient in memory usage. 

The original desktop publisher programs 
— Desktop Low for the CoCo 1 and 2. and 
Desktop High for the CoCo 3 — were 
nearly equivalent, feature-for-feature. 
Evolutionary improvements were made in 
such a way as to preserve the equivalency of 
features. Because of this equivalency re- 
striction, the original program did not take 
advantage of many of the special capabili- 
ties of the CoCo 3 that are lacking in the 
CoCo 1 and 2. Preprogramming Desktop 
High from scratch, to include its evolution- 
ary enhancements while taking full advan- 
tage of CoCo 3 special capabilities, has 
materially improved and simplified opera- 
tion of the desktop publisher. Moreover, it 
has substantially increased the possibility 
of further evolution. The result. Ultralace, 
is exclusively a CoCo 3 program. (Unfortu- 
nately, reprogramming Desktop Low has 
not proven to be a feasible undertaking.) 

Ultralace Advantages 

The development of Ultralace allows 
those of you who missed out on Desktop 
High a chance to join the ranks of those 
enjoying the many uses for desktop pub- 
lishers. And Desktop High enthusiasts now 
have the opportunity to upgrade to what is 
presently the ultimate shoestring desktop 
publisher. 

Ultralace. unlike Desktop High, does 
not require switching to ancillary BASIC 
programs to perform screen dumps or to 
make ASCII word-processor files compat- 
ible. Some of the advanced features and 
improvements found in Ultralace are: 

«■ Built-in. high-capacity, high-quality, 
multi-column screen dumps. 
w Automatic screen-margin settings and 
automatic allocation of screens to appropri- 
ate columns. 

«" The ability to accept ASCII word-proces- 
sor files as input. 

«*" 64 built-in clip-art designs, varying in 
size from I6by l6pixelsto 192 by 192 pixels. 
us- Capacity to quickly handle any of 25 
different fonts (sets of type characters). 

Because of its length. Ultralace will be 
presented in a series of articles. This month 
and next, we'll develop and describe the 



programs employed by Ultralace for gen- 
erating auxiliary files. Further in the series, 
we'll explain how to use Ultralace. 

Two versions of Ultralace are presented 
over the course of this series. One version is 
for those who have older Tandy DMP- series 
printers. The second version is for users of 
other 9-pin dot-matrix printers (generally 
Epson/tBM-compatible printers). {Editor's 
Note: If you own a Tandy printer that sup- 
ports an IBM-compatible mode, we recom- 
mend you switch to that mode and use the 
latter version for better results. Doing this 
may require that you use a serial/parallel 
converter to drive the Tandy printer' s par- 
allel interface.] 

Building the Fonts 

As its name implies. GENFMENU (Listing 
1 ) generates the font menu for Ultralace. 
The font menu displays examples of the 
available fonts by printing the word "Font" 
onscreen in each of the 25 Ultralace type- 
styles. Each font is labelled with a letter, 
from A to Y. 

In GENFMENU, strings C$(l) through 
C $ ( 25 ) are used to draw the representations 
of the 25 available fonts. The strings L$(l) 
through l_$<25) draw the letter labels A 
through Y. Each of the strings is appropri- 
ately identified by a REM statement at the 
end of the program line. 

Format two disks before you enter the 
GENFMENU listing. Use one disk for the pro- 
grams presented in this and next month's 
installments (the Program Disk). Use the 
second disk to hold the files these programs 
generate (the File Disk). After entering the 
GENFMENU listing, save it on the Program 
Disk, then enter RUN"GENFMENU". You will 
see the font menu formed on the screen. If 
any of the 25 font representations or any of 
the 25 letter labels appear incorrectly drawn, 
press BREAK and answer the ensuing prompt 
by pressing N. Check the line containing 
the string corresponding to the erroneous 
word "Font" or its letter label. After all 
corrections have been made, save GENFMENU 
again and run it. This time after the font 
menu has been drawn, press BREAK, insert 
the File Disk in your disk drive, and answer 
the prompt by pressing Y. GENFMENU saves 
the file FMENU.HR1 on the disk. 

The programs in Listings 2 and 3 gener- 
ate two of the 25 font files. These two 
programs. GENFONTI and GENFONTN. gener- 
ate the Font I (F0NTI.DAT) and Font N 
(FONTN . DAT) font files. It should be pointed 
out that F0NT1.DAT and F0NT2.DAT from 
Desktop High are precisely the same as 
FONTA.OAT and F0NTB.DAT for Ultralace. 
You can use those files with Ultralace by 
merely renaming F0NT1 . DAT and F0NT2 .DAT 
to FONTA . DAT and FONTB . DAT, respectively. 

Those of you who purchased the first 



Desktop High font disk need not enter the 
listing for GENFONTI . Also, those who bought 
the supplementary font disk need not enter 
the listing for either GENFONTI or GENFONTN 
— these are the same as F0NT9 . DAT and 
F0NT14.DAT from Desktop High. In fact, 
the Desktop High font files F0NT1.DAT 
through F0NT19.DAT are exactly the same 
as Ultralace font files F0NTA.DAT through 
F0NTS.DAT. F0NT0.DAT and F0NT10.DAT of 
Desktop High are the same as FONT J . DAT of 
Ultralace. To use any of the Desktop High 
font files with Ultralace. follow this proce- 
dure: If you have only one disk drive, insert 
the disk containing F0NT2 . DAT. for example, 
in Drive 0. To make this font file available 
to Ultralace as FONTB . DAT, type 

RENAME "F0NT2.DAT" TO "F0NTB.DAT 



and press ENTER. Now enter COPY 
"FONTB . DAT : 0". The computer instructs you 
to replace the disk in your drive with the 
destination (Ultralace) disk. Make the re- 
placement, and the copy process continues 
until completion. If you have two drives, 
the renaming process is unnecessary be- 
cause you can rename the file using the 
COPY command. For the same example, 
enter 

COPY ••F0NT2.DAT:0" TO "F0NTB.DAT 
:1" 

where the source and destination disks are 
the Desktop High disk and the Ultralace 
File Disk, respectively. 

Fonts I and N are the only fonts to be 
provided in this series. The 23 other fonts 
are available from me. The final paragraph 
of this article provides the information 
necessary to purchase font disks. 

In GENFONTI and GENFONTN. the strings 
F$(l) through F$(84 ) are used to draw the 
84 characters in Fonts I and N. Each line 
containing one of these strings identifies 
the associated character with a concluding 
REM statement. If you enter more than one 
of these listings in this article at one sitting. 
be sure to use the NEW command before 
typing each successive program. 

After you enter GENFONTI. save it on the 
program disk and run it. After three rows of 
Font I characters are drawn on the screen, 
press BREAK. If the characters seem to have 
been properly drawn, place the File Disk in 
the disk drive and press Y. However, if 
there is a noticeable error, press N. Check 
the line containing the string associated 
with the erroneous character. After making 
the correction, save GENFONTI, run it again, 
and scan the screen to determine whether or 
not you are ready to save FONT I . DAT. Treat 
GENFONTN in a similar way. The characters 
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of Font N have been drawn double sized on 
the screen to help ease the process of scan- 
ning the characters for irregularities. 

RAINBOW ON TAPE Users 

While Ultralace requires a disk drive, 
the files used to form the Ultralace package 
are included on rainbow on tape. You 



must load these files and save them to disk 
before using them. 

Next Time 

Ultralace keeps 64 different designs — 
patterns and little works of art — in mem- 
ory. The designs are stored in screen 
memory as the Design Menu. Next month 



we' 11 present the listings to create this menu 
and other support files for Ultralace. 

In the meantime, three font-file disks are 
available from me at the address given 
above: Fonts T through Y ($5), Fonts J 
through Y (Si 2) and Fonts A through Y 
(S19). Please include payment to me by 
check or money order. □ 



CoCo 3 Disk 




40 63 

90 30 

130 69 

180 164 

210 121 

250 170 

320 228 

420 148 

520 66 

580 35 

END 177 



Listing 1: GENFMENU 

10 CMP:CLEAR900:DIML$(25).CS(25) 

,M(25):PALETTE0.63:PALETTE1.0 

20 C$(1)="BU2BR2G3ERE2R4GNL3G4D5 

EU4BR2D5G4UH2LG2ER3FERE2URUE2NFG 

2U4E4F2DH2DFBR5BD2G2ND4LD4NHFRE2 

NU5RU4FBR5BU2G2RD4NHFNEU4NU2E3ND 

6FNFD6E2BR5BU9G3LR3NR2NUD8NE2H2R 

U5"'F0NTA 

30 C$(2)="BL2R6NDNGL5D3NR3D3NLR2 

HU4BR8BDND3GD2FR3NU3EU2HL2BR6D4R 

U4R3D4RU38R5BU3ND5G2NR4FD2FRE"'F 

ONTB 

40 C$(3)="BU5R5BR2DNLNRDRNRDRE2B 

L7L5DLNGBR5G2ND8GD8BDBL2L2DR2DFN 

DRURE2U9NE3RD3ND4REFBR8BU3G2ND6L 

D5LF2RE2NU7RU6FBR4BU2NG203E30RFL 

D7NE2HNU6BL2GNU5LNHU7BR12BU6G2RD 

11NE2H2RU8L2R5"'F0NTC 

50 C$(4)-"BL2BU2R11D2RHL2BL6D6R3 

D2ENRHL306GU13LBR15BD3G3D2F3R5E3 

U2H3L4G3D2F3R3E3U2H2BR6BUR3GNL07 

RU5NU2E3R2DRD7LNUE2U4BR6BU40LGR7 

NR5G5UNE2FDRDRDR4E2" ' FONTD 

60 C$(5)="BL2NR6D8RU4NU3R3BR4BUN 

D4GD3FR4NU5EU3HL3BR7D5RU5R4D5U4B 

R5BU4D7FRHU5NL3NR2U2" ' FONTE 

70 C$(6)="BL2BUR7NDL6D8NLR2HU3NU 

3R3NUDBR5BU2ND4GD3FR4NU4EU3HL3BR 

7RD5NLR2HU3ER3D5NLR2HU3BR6BU4D8R 

EBL3U4NR3NL2U2 M, F0NTF 

80 C$(7)-"R4NFL4G2D2NR3D4BR10BU6 

G2D2F2R2E2U2H2LBR7ND6FER2F2D4BR4 

BU8DND7GR4"'F0NTG 

90 C$(8)-"NGR3NR4D4L2NGR3NU3NR2D 

2H02GL3BR13BU6G2DED2R3E2UGU2L2BR 

7NGD4RUNU3E3RD4RNEU3BR5BU3D6R2NE 

L2HU4GR4""F0NTH 

100 C$(9)="BR2BU2NG3NR7ND3FD3NR4 

L3NGR3ND7LD8GL3BR14BU9G3NRF2NU3R 

3E2NU2LU3L2BR7G2R03RU2NU2E3RD5RN 

E2U4BR6BU2NG2D2NR2N03LD3FR2E2"'F 

ONTI 

110 C$( 10)-"NR3D2NR2D3BR6BU3GDFR 

EUHBR4D2NDE2FD2BR4BU502NLNR02FE" 

■FONTJ 



120 C$(11)-"BD2BR12BU4RFND9ER2FN 

DL6RD3NLR4DNDL4D5LR3BR7BU7G2D3F2 

RE2U3H2G2D3FREU3HBR5BUGRD6RU6FE2 

D7RU6BU3BR5DLGRD6FNRU7R M, F0NTK 

130 C$(12)-"BUBR12R5NDL4D3R2DBL2 

03LR3BR5BU5GD3FR2EU3HNLBR3R05NLN 

RU3E2RFD4LR2BR3BU7D2NR2NLD4FRE'•• 

FONTL 

140 C$(13)="BU2BR12D13R3U5R3U3L3 

U2R4U3NL7BR4BD3G2D6FNU7FR2ENU7EU 

6H2NLBR5BDRD8LR4LNU8LU8R508NLR3L 

NU7LU8BR6BU5D4NL2NR3D11FNU16R2EU 

3 M, F0NTM 

150 C$(14)-"BR12ND6NR3RD3NRD3BR5 

BU4GD2FNU3R2EU2HND3NLBR304RU4R2D 

4RU3BR3BU3D2NLNR2D3FNRU6"-F0NTN 

160 C$(15)-"BU3BR19GL4G2ND3BR2D4 

R3NEL4RD5GBR14BU8GL3G2D3F2R2E2U5 

BR4BUFD6NGU3E3RNED6FBR5BU11D2R2N 

EL3GBR2D6F2"'F0NT0 

170 C$(16)="BUBR12NR4D3NR3D5RU3B 

R5BU2D5RNU2R4U5NL5BR3D5RU2BU3R4N 

D5BR4BU3D2NLNR2D6R2HU M, F0NTP 

180 C$(17)-"BU3BR13GDF2DBR3R2D3G 

2NL3E2U3NR2UEU2HNL6BR7BD4G2D3FR2 

E2U3HNLBR4RFGD3GBR4R2NEL2UEU3HNL 

BR7BU2D2NL2NR2D2GD3LR3E"'FONTQ 

190 CJ(18)-"BU3BR12D2RD10LNU2R3N 

U2LU6NR3UNR3U3R4DRU2NL7UNL7BR4BD 

4GD6FNU8R5ENL6UNL6U6NL6HND7NL5BR 

6GD8LNU2R3NU2LU8NR5ER3D9LNU2R3NU 

2LU8BR5BU3D2NLNR20NLNR2D8LNU2R3N 

U2LU11"'F0NTR 

200 C$( 19)-"BU2BR16NFG3DNR3D5NGB 

R8BU6G3D2FRE2U3HBR7G3ND3E3FND5BR 

5BU2DNR2NG2D5G• , • FONTS 

210 C$(20)-"BU6BR9NR11D17RU16RD1 

6RU16RD16RU11NR6U5BR15B03R4FRF20 

FD3GDG2LGL3U12LD12HU11LD11HU9GD7 

U2HU3BU4BR19D13RU13R013RU13R013R 

U10NU3E3NDRND2RD13RU13FD12RU12FD 

11BR7BU17D4NL3NR8D10FDU16RD17RU1 

7RD17RNUT7NER3E2"'F0NTT 

220 C$(21)-"BU2BR11RD10LR2U10RD1 

0R2HU9R6NGD3BL2D4HU2GLBR9BUGD4FU 

5ED6R2U6LR2D6EU4BU2BR7D7LU6L2FD5 

LR5U6NGRD6R2HU4BR7BU5D10RNEL2U8G 

2RNR3D5 M, FONTU 

230 C$(22)-"BUBR12R5DGD2HL2NU2D4 

RL2BR11BU5R2FD3GL2HU3BUBR9FD4LR2 

BR2NRU4HLBR8BUGR2GD3F"'F0NTV 

240 C$(23)-"BU2BR12R7D2B08BL5L2E 

U5NU3R4DU2BR8R3F2D3G2L3H2U3EBUBR 

10RFER2F2D5RL2BL4L2EU5BR12BU4D3N 

L2NR405F2R2E'"F0NTW 

250 C$(24)="BU6BR11D15RU15RD15BR 

2U10NR4U5R68R7BD5R4F2DFD2GDG2L3N 

U9LHU8GD6UHU2BU4BR14D10RU10RD10B 

R2U10FERF2D8BR7BU13D11FU12RD13R2 

NHBR2R2EBL4HU7NL6NR2U4"'F0NTX 

260 C$(25)-"BUBR10RD8LR2U8RD8RHU 

3R2DU2BL2U3R4D2HBR6BDGD4FU5ED6R2 

U6LR2D6EU4BUBR3R06LR2U6R068R2U6N 

GRD6R2HU4BR6BU3D8RNEL2U7GNR4LFD4 



"■FONTY 

270 L$(1)-"BR3RFL3D3GDLUENR5UER3 

DRD3RU"'A 

280 L$(2)-"R5ND6FDGNL4FDGL5EU4R0 

4 M, B 

290 L$(3)="BR2R3NDNFL3G2D2F2R3NU 

NEL2H2U2E"'C 

300 L$(4)-"R4NDF2ND2LD3LDL4EU4R0 

4-. D 

310 L$(5)="R6NDNGL5D3NR3D3NLRNU5 

R4UL"'E 

320 L$(6)-"R6N0NGL5D3NR3D3NLR2HU 

4"'F 

330 L$(7)="BR2R3NDNFL3DLND4GD2F2 

NUR3U3NLRD3"'G 

340 L$(8)-"D6RU3NU3R4U3LD6RU2 M, H 

350 L$(9)-"R3NR2D6NR2LNL2U5" , I 

360 L$(10)="BR3R2ND5GD5L3U2LD" , J 

370 L$(11)-"RD6NLRU3NU3R2F2DLUH2 

E3NLDG M, K 

380 L$(12)-"RD6NLR5U2G2L2U6R M, L 

390 L$(13)-"D6RU5F2NLNDNRE3D6LU4 

"•M 

400 L$(14)-"D6RU6F2NLDNFR3U3LD6R 

U2"'N 

410 L$(15)-"BR2NDG2ND2RD3R0R2URN 

U3EU2H2LF'"0 

420 L$(16)="R5ND2FDGL3D3NRL2EU4R 
...p 

430 L$(17)-"BR2DLND3GD2F2NUR3DNR 

U2NLNU3EU2H2NDL"'Q 

440 L$(18)-"RD6NLRU6R3ND2FDGNL2N 

G02FRH M, R 

450 L$(19)-"BRR3NDNFL3ND2GDFNER2 

DR2DNLGL3UL"'S 

460 L$(20)="NDR5NDL2D6NRL2EU4 ,,, T 

470 L$(21)-"ND5RD6R3U6RD6" , U 

480 L$(22)-"NDRD3ED3ED2RNU2EU3FU 

3RD"-V 

490 L$(23)-"ND6RD6E2NLNUNRF2U6RD 

6""W 

500 L$(24)="F6RH3NH3E3LG6RE2 M, X 

510 L$(25)-"NDRD2RDRD3NLR2HU2E3L 

FG2"'Y 

520 WIDTH40:CLS:HSCREEN3:ON BRK 

GOTO 620 

530 Y— 8:FORI-0TO4:Y-18+Y:HDRAW" 

BM62 . "+STR$ ( Y )+L$( 1+1 )+"BM88 . "+S 

TR$(Y)+C$(I+1):NEXT 

540 Y=-8:F0RI-5T09:Y-18+Y:HDRAW" 

BM170."+STR$(Y)+L$(I+1)+"BM196." 

+STR$(Y)+C$(I+1):NEXT 

550 Y=-8:FORI-0TO4:Y=18+Y:HDRAW" 

BM278."+STR$(Y)+L$(I+11)+"BM288. 

"+STR$(Y)+C$(I+11):NEXT 

560 Y— 8:F0RI-5T09:Y-18+Y:H0RAW 

BM380."+STR$(Y)+L$(I+11)+"BM390. 

"+STR$(Y)+C$(I+11):NEXT 

570 Y=-8:FORI-0TO4:Y-18+Y:HDRAW" 

BM494."+STR$(Y)+L$(I+21)+"BM504. 

"+STR$(Y)+C$(I+21):NEXT 

580 GOTO580 

590 FORJ-1TO1000:NEXT:CLS: LOCATE 

4.8:PRINT"THE FONT MENU IS NOW B 
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EING SAVED" : L0CATE4 , 10 : PRI NT"AS 

FMENU/HR1." 

600 POKE&HFFA2.&H70:SAVEM"FMENU/ 

HR1".&H4000.&H5FFF.&HAC73:POKE&H 



FFA2.&H7A 

610 END 

620 HSCREEN0:CLS:LOCATE3.10:PRIN 

T"READY TO SAVE THE FONT MENU? ( 



Y/N)" 

630 K$-INKEY$: IFK$-""THEN630ELSE 
IFK$O"Y"THENENDELSE590 




16 65 

32 114 

46 164 

62 19 

78 128 

94 80 

110 35 

126 166 

142 70 

158 50 

176 251 

END 223 



Listing 2: GENFONTI 

1 WIDTH40:CLS:LOCATE11.8:PRINT"G 
ENERATE FONTI": LOCATE9. 10: PRINT" 
BY H. ALLEN CURTIS" : LOCATE11 . 12 : 
PRINT"C0PYR1GHT 1990" 

2 ON BRK GOTO220 

8 DIMF$(84).M(84) 

9 D-15:S-8 

10 M( 1 )-15 : F$ ( 1 )-"BRBD2NGR6DGDGD 
2NR4LDG2NL2BR10RNE2HLU2GU3GU3GU2 
"•A 

12 M(2)=12:F$(2)-"BRBD2NGR10D2ED 



G2NL4DRDLDGL4NU7LNGU7 n, B 

14 M(3)-7:F$(3)="BR3BD2NR4G3ND5R 

D6RDRDR3E""C 

16 M(4)-12:F$(4)-"BRBD2NGR8DRDRD 

RD2HD2G2L7NGEU6RD6"'D 

18 M(5)-8:F$(5)="BR2BD2R5DRBL7GR 

DRDNR4G2RGRDR6E"'E 

20 M(6)-11:F$(6)-"BRBD2NGR3NR7ND 

3FD3NR4L3NGR3ND7LD8GL3"'F 

22 M(7)-8:F$(7)="BR3BD2NR4G3ND2R 

D3RDRDR3E2NU2D5G2L6"'G 

24 M(8)-14:F$(8)-"BR12BDNR2GD8RN 

E2L2U4NU3L5NU4D3G2NL2EU8L3G"'H 

26 M(9)-5:F$(9)="BD2R2D8NL2NR3EU 

7R2"'I 

28 M(10)-7:F$(10)="BR6BD2NG2ND10 

RD10G3L4"'J 

30 M(11)-16:F$(11)-"BRBD2NGR4GD7 

GNL2E2U2NU4RF6RH7ERERENRHR4 M, K 

32 M(12)-12:F$(12)-"BR3BDNR2GND7 

GD8LR4FR2FR2FR"'L 

34 M(13)-19:F$(13)-"BR17B0NR2GD8 

RNE2L2U7GDLDLDLDLNDLULULULUH2L3N 

GR3D8GNL2E2U5"'M 

36 M(14)-14:F$(14)-"BR12BDNR2GD8 

RNE2L2U3NU4GULULULUH2L3NGR3D8GNL 

2E2U5"'N 

38 M(15)=8:F$(15)-"BR3BD2G3ND2RD 

3RDRDR3E2U4LULUL2 n, 

40 M(16)-12:F$(16)«"BRBD2NGR10FD 



HD2GL5NU3D4LNGU7"'P 

42 M(17)=8:F$(17)-"BR3BD2G3ND2RD 

3RDRDR3G2NL2F2NR2ULHE4U4LULUL2"' 

Q 

44 M(18)=15:F$(18)="BRBD2NGR3NR7 

D8NGRU4NU3RF7R2LH7R3E2ULD"'R 

46 M(19)-8:F$(19)-"BR2BD2R5NFL5G 

2D2R2GNU3R2DR2DR2GR2D2HD2GL5H M, S 

48 M( 205-11 :F$( 20 )="BRBD2NGR5NR5 

D8RNEL3EU6"'T 

50 M(21)-9:F$(21)="BRBD2NGD7RNU7 

DR2E3U5RD7RGLU2"'U 

52 M(22)-11:F$(22)-"BR10BDGR2GDG 

DGDGDLU3GU3GU2LU2GUG2" " V 

54 M(23)-18:F$(23)="BR17BDFL2FDG 

DGDGDLU3GU3GU2L2GDGDGDLU3GU3GU2L 

U2GUG2"'W 

56 M(24)-11:F$(24)-"BRBDNGRNF4DF 

3DNG5E5NRG4DRDR0RDRE" ' X 

58 M(25)-9:F$(25)="BRBD2NGND5RD6 

RDRDR3E2NU5D5G2L5"'Y 

60 M(26)-9:F$(26)-"BRBD2NGR8G8LN 

E7R2FR4E"'Z 

62 M(27)=8:F$(27)-"BR2BD5NR4G2ND 

2RD3RE4LD3FNE2U3"*a 

64 M(28)-6:F$(28)="BR2NR3G2ND8RD 

8R3E2NU2LU3LG2"'b 

66 M(29)=6:F$(29)-"BR2BD5NR4G2ND 

2RD3R4E"'c 

68 M(30)=8:F$(30)-"BR7NRG2RD8NE2 
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HU4NU2L3G2ND2RD3RE2 M, d 

70 M(31)-6:F$(31)«"BR2BD5R3FNLG2 

L3U2GD2RDR4E M, e 

72 M(32)-6:F$(32)-"BR3BD2NR3G3RD 

9GEU9FR2 M, f 

74 M(33)-7:F$(33)-"BR3BD5NR4G2D2 

FNU3G2RGR0RDR3E2U7LDNG3D6"'g 

76 M(34)-8:F$(34)="BR2NR3G2ND8RD 

6ND2E3RD5RNU3E2'"h 

78 M(35)=4:F$(35)-"BR2BD2GBD2NGD 

5RNE2U5" " i 

80 M(36)-2:F$(36)="BRBD3RBD2D8NG 

2LU8G" , j 

82 M(37)=8:F$(37)-"BR2NR3G2D8RU2 

NU6RUE2RDRDLGLF2UFE2"'k 

84 M(38)-3:F$(38)="BR2NRG2D8RNE2 

U8"'l 

86 M(39)-14:F$(39)-"BR2BD5G2RD3R 

U2NU2E3RD5RU2NU2E3RD5RNE2U4"'m 

88 M(40)-9:F$(40)="BR2BD5G2RD3RU 

2NU2E3RD5RNE2U4 M, n 

90 M(41)=7:F$(41)-"BR3BD5G3NRF2N 

U3R3E2NU2LU3L2""0 

92 M(42)=7:F$(42)-"BRBD5NGD10EU6 

NU3E3RDRD2HD2GL2"-p 

94 M(43)-7:F$(43)="BR2BD5NR4G2ND 

2R03RE4NLD8NEGU7"'q 

96 M(44)=7:F$(44)-"BRBD5NGD5RU2N 

U3E3R2"*r 

98 M(45)-7:F$(45)-"BRBD5R4NFL4GR 

DR2DR2DRGL4H M, s 

100 M(46)=6:F$(46)-"BR2BD4NG2D2N 

R2ND3LD3FR2E2"'t 

102 M(47)-8:F$(47)="BRBD5NGD4FNU 

5RE4ULD4R2GU4"'u 

104 M(48)=8:F$(48)-"8RBD5NGNDRD3 

ED3RE4L2E"' v 

106 M(49)-13:F$(49)="BRBD5GRED3E 

D3RE2UF2LFRE4L2E"-w 

108 M(50)-9:F$(50)="BR2BD5NG2DRD 

R2G3NLE5NRGDGDRDRE2 M, x 

110 M(51)-7:F$(51)="BRBD5NGD4FNU 



5RE4ND7ULD9GL3 M, y 

112 M(52)=8:F$(52)-"BRBD5NGR6G5L 

NE4R6E"'z 

114 M(53)-5:F$(53)-"BR2BD5G2D2FN 

U3R3E2NU2LU3L2BD2D' ,, 

116 M(54)-2:F$(54)-"BRBD5NGD5RU5 

""I 

118 M(55)-6:F$(55)="BRBD5NGR3D2E 

DGLGLGR5E M, 2 

120 M(56)-5:F$(56)-"BRBD5NGR30R0 

LDNL2FND2LD3GL3"'3 

122 M(57)-7:F$(57)-"BR4BD5G4R4NU 

3D4EU3NR2U4 M, 4 

124 M(58)=6:F$(58)-"BD5NR6D3ENUD 

R3DRFLDGL4 M, 5 

126 M(59)=6:F$(59)-"BR4BD5G3R4FN 

D2LD3GL3U4LD3"'6 

128 M(60)-6:F$(60)="BRBD5NGR5OG3 

LNE3DRGLD3LNUE2'"7 

130 M(61)=6:F$(61)-"BR2BD5G2RDRN 

F3DG2DED2R3E2H2E2LELHL"'8 

132 M(62)-6:F$(62)-"BR2BD5G2ND2R 

D3R3G4RE5NU3LU4L2'"9 

134 M(63)-2:F$(63)-"BRBDGR2D4GNU 

4BD2GR2G"• ! 

136 M(64)-6:F$(64)-"BR2D2HD2GBR4 

E2U2GD 

138 M(65)-9:F$(65)-"BR3BDD9GU3NL 

2NR8U4NU2L2R8NR2ND6U3GD9"'# 

140 M(66)=6:F$(66)-"BR4D4E2LU2G2 

LG2RDR2DR2FLDLGD4EU3FNRL4H"'$ 

142 M(67)-10:F$(67)="BR10G8BR5EF 

GBL8E8BL7GFE'"X 

144 M(68)-9:F$(68)-"BR3BD2RNDFG3 

U3GFDG2NDRD2R3E2RDR2GH4RFRE2L2" 1 

& 

146 M(69)-2:F$(69)-"BRD3GE2UL2"' 



152 M(72)-7:F$(72)= 

NR3NF2G2LE2L3""* 

154 M(73)-5:F$(73)- 

2L2R5" , + 

156 M(74)=2:F$(74)- 

2"\ 

158 M(75)-5:F$(75)= 

160 M(76)-2:F$<7«6)- 

162 M(77)=10:F$(77) 

"'/ 

164 M(78)-2:F$(78)= 

GR2G" 1 : 

166 M(79)-2:F»(79)-" 

GR2GRG2" 1 ; 

168 M(80)-4:F$(a0)-" 

3E3" f < 

170 M(81)-5:F$(81)- 



"BRBD5F2E2RG2 

"BR3BD5GRD2GU 

"BRBD8GR2DNLG 

"BD7R5"'- 

"BRBD9DRGH"'. 

-"BR10DG10UE9 

"BRB04GR2GBD3 

•BRBD4GR2GBD3 

'BR3BD4G3F3RH 

BD6NR5BD3R5" 



148 M(70)=5:F$(70) 
RNU3D2RNUDRDR2"'( 
150 M(71)-5:F$(71) 
ND4RD3G3L2"') 



="BR3BDNR2G3D3 



■"BDR2DRND2FD2 



172 M(82)-4:F$(82)-"BD4F3G3RE3H3 

"•> 

174 M(83)-6:F$(83)="BRBD2NGR4FDH 

D2LDLDBD2GR2G""? 

176 M(84)-13:F$(84)-"BR5BD2GLG3N 

D4RD5RDRFR5EREBL3BUU4HND4L2G2ND2 

RD3E2R2FE2NU3RU3HLHL4"'® 

200 X-16:Y-16:PALETTE0.63:PALETT 

E1.0:HSCREEN3:FORI~1TO84:HDRAWB 

M"+STR$( X )+" . "+STR$( Y )+F$ ( I ) : X-X 

+M(I)+4:IFI-26 OR I-52THENY-Y+24 

:X=16:NEXTELSENEXT 

210 GOTO210 

220 HSCREEN0:CLS:LOCATE3.10:PRIN 

T"READY TO SAVE FONTI/DAT? (Y/N) 

230 KS-INKEYS: IFK$-""THEN230ELSE 

IFK$<>"Y"THENEND 

240 CLS:LOCATE2.10:PRINT"YOU ARE 

NOW SAVING FILE FONTI/OAT" 
250 OPEN"0".#l."FONTI" 
260 F0RI-1T084:PRINT#1.F$(I):NEX 
T 

270 F0RI-1T084 : PRINT#1 . M( I ) : NEXT 
280 PRINT#l,D:PRINT#l,S:CLOSE#l 




18 120 

38 12 

56 237 

72 216 

90 182 

106 128 

122 58 

138 12 

156 33 

174 75 

END 97 



Listing 3: GENFONTN 

1 WIDTH40:CLS:LOCATE11.8:PRINT"G 
ENERATE FONTN" : L0CATE9. 10: PRINT- 
BY H. ALLEN CURTIS":L0CATE11.12: 
PRINT"COPYRIGHT 1990" 

2 ON BRK GOTO220 

8 DIMF$(84).M(84) 

9 D-9:S=8 

10 M(1)-4:F$(1)="BRGD5RU6R2FD5LU 
3NL2U3"'A 

12 M(2)-4:FS(2)-"R3FDGNL3FDGNU6L 

3U6R06""B 

14 M(3)-4:F$(3)="BRR2NFL2GD4FNU6 

R2E'"C 



16 M(4)=4:F$(4)-" 

6"'D 

18 M(5)-3:F$(5)-" 

"'E 

20 M(6)-3:F$(6)=" 

22 M(7)-4:F$(7)-" 

3LD3L2U6"'G 

24 M(8)-4:FJ(8)=" 

NL2U3"'H 

26 M(9)-1:F$(9)-" 

28 M(10)-4:FS(10) 

URD2""J 

30 M(11)-4:F$(11) 

3NLD3RF2DLUHNUL" 1 

32 M(12)-3:F$(12) 

34 M(13)-6:F$(13) 

E2URD6LU4G2"'M 

36 M(14)-4:F$(14) 

F4'"N 

38 M(15)-4:F$(15) 

2D6R2U6'"0 

40 M(16)-4:F$(16) 

U3RD3'"P 

42 M(17)-4:Ft(17) 

UNLEU4HNL2D6 M, Q 

44 M(18)-4:F$(18) 

6L3D6RU6"'R 

46 M(19)-4:F$(19) 

L2NHR2EUH3LF4 M, S 

48 M(20)-5:F$(20) 

50 M(21)-4:F$(21) 



R3FD4GNU6L3U6RD 

NR3D6NR3RU3NRU3 

NR3D6RU3NRU3""F 
BRR2NFL2GD4FR3U 

D6RU6LBR3RD6LU3 

RD6LU6" ' I 

-"BR3RD5GNU6L2H 

="D6RU2E3UL0G2U 
K 

-"D6NR3RU6L" , L 
-"N06F3D2H3UF3U 

-"N06F4NU4D2H4U 

-"BRGD4FR2EU4HL 

-"R3FDGNU3L3ND3 

-"BRGD4FNU6RFNR 

-"R3FDGNL3F02LU 

-"BRR2FHL2G0F3D 

="R3D6LU6R3 M, T 
-"NRD5FNU6R2EU5 



LD6" 4 U 

52 M(22)-4:F$(22)- 

LD5""V 

54 M(23)-7:F$(23)= 

D6NLRE2U4LD5' ,, W 

56 M(24)-4:F$(24)- 

3R2D3RU2HEU2L04" , X 

58 M(25)-5:F$(25)- 

2ENL3EU2LD3"'Y 

60 M(26)-4:F$(26)-' 

0G4"'2 

62 M(27)-4:F$(27)- 

END2R3LU2D4 M, a 

64 M(28)=4:F$(28)-' 

L3RNU2D4"'b 

66 M(29)-4:F$(29)-' 

2FR2NEL2U4" , c 

68 M(30)=4:F$(30)-' 

U2END4R2" , d 

70 M(31)-4:F$(31)-' 

4R2FDNL4LU2"'e 

72 M(32)-3:F$(32)-' 

D4LU5""f 

74 M(33)=4:F$(33)-' 

2D2NL2EU4HND4L2 ,,, g 

76 M(34)-4:F$(34)-' 

3LU4"'h 

78 M(35)~1:F$(35)-' 

80 M(36)-3:F$(36)-' 

RU6R"" j 

82 M(37)-4:F$(37)-' 



"NRD6RNU6RE2U4 

'NRD6RNU6R2U6R 

'NRD2FGD2RU3NU 

•NRD2FNU3FD2RU 

'R4D2G4NR4U2E4 

'BD2BRR2FD3L3H 

'NRD6R3EU2HND4 

•BD2BRR2NFL2GD 

•BR3RD6LNU6L2H 

"BRBD2GD2FNR2U 

■BR2NRG2R3LNU2 

•BRBD2GD2FNU4R 

'NRD6RU6D2R2FD 

'RBD2D4LU4R"'1 
'BR2RB02D5GLNH 

'NRD6RNU6U2E2R 
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G3U2F3LH2" , k 

84 M(38)-l:F$(38)-"D6RU6L"'l 

86 M(39)-7:F$(39)="BD2NR6D4RU4R2 

D4RU4R2FD3LU4 M, m 

88 M(40)-4:F$(40)-"BD2NR3D4RU4R2 

FD3LU4" f n 

90 M(41)-4:FJ(41)="BRBD2GD2FNU4R 

2EU2HND4L2""0 

92 M(42)-4:F$(42)-"BD2R3FD2GNU4L 

2NU4D2LU6"'p 

94 M(43)-4:F$(43)="BRBD2GD2FNU4R 

2D2RU6LND4L2"'q 

96 M(44)-3:F$(44)-"BD2RD2NE2D2LU 

4 M, r 

98 M(45)-4:F$(45)-"BRB02NR2GF2R0 

NL2EH2L2RF2"'s 

100 M(46)=3:F$(46)-"BRD2NLNR2D3F 

NRU6L""t 

102 M(47)-4:F$(47)-"BD2NRD3FNU4R 

3U4LD4 M, u 

104 M(48)-4:F$(48)-"BD2NRD4RNU4R 

E2U2LD3"'v 

106 M(49)=7:F$(49)-"BD2NRD4RNU4R 

2U4RD4NLRE2U2LD3" , w 

108 M(50)-4:F$(50)-"BD2NRDFGDRUN 

U3ENHEURDGNLFDLU2"'x 

110 M(51)-4:F$(51)="BD2NRD3FNU4R 

2D2NL2EU5LD4"'y 

112 M(52)-3:F$(52)-"BD2R3DG3NR3U 

E3""z 

114 M(53)-4:Ft(53)-"BRGD4FR2EU4H 

ND6L2D6'"0 

116 M(54)-3:F$(54)-"BR2G2R2U2RD6 

LU6"'l 

118 M(55)-4:F$(55)-="BRNGR2FD2G3N 

R3LE3U3"'2 



120 M(56)-4:F$(56)= 

6L2H"-3 

122 M(57)-4:F$(57)= 

D2NU6RU6L""4 

124 M(58)=4:F$(58)- 

U4L2H""5 

126 M(59)-4:F$(59)= 

R2EU2HND4L2"'6 

128 M(60)-4:F$(60)- 

2U2"'7 

130 M(61)-4:F$(61)= 

2EUHNL2EUHND6L2 M, 8 

132 M(62)=4:F$(62)-' 

U3HL2D4R2U4"'9 

134 M(63)-1:F$(63)=' 

IIL" 1 ! 

136 M(64)-4:F$(64)- 

U2L 

138 M(65)-6:F$(65)-' 
D2L2RNDR2NDRNRU2"'# 

140 M(66)-4:F$(66)- 
UNL2HNHL2HNR2UER2F" 

142 M(67)-5:F$(67)- 

DGND2E3NUG2DF2EHG"' 

144 M(68)-4:F$(68)= 

U4HUE2L2U2 M, & 

146 M(69)-1:F$(69)= 

148 M(70)-2:F$(70)= 

"■( 

150 M(71)-2:F$(71)- 

152 M(72)-4:F$(72)= 

NH2NE2D"'* 

154 M(73)-4:F$(73)- 

R2"" + 

156 M(74)-1:F$(74)- 



R4DGNLFD2GNU 
BR2G2D2NR4R2 
NR4D2R3FD2GN 
BRNR2GD4FNU6 
R4D2G2D2LU2E 
BRGDFGDFNU6R 

•BRGD2F2DNLE2 
RD4LNU4BD2DR 
D2RU2LBR3D2R 

•BR3DR3LNUL4R 

"BR2D8ULNHR2E 

'$ 

'BRGFENHERDG2 

"R2D3FNRDFL3N 

"RD2LU2"" 

"BR2G2D4FNU6F 

'•F2D4GNU6G•••) 
"BR20NG2NF2D2 

"BR2BDD4U2NL2 

"BD5DRUNLD2G" 



158 M(75)=3:F$(75) 

160 M(76)-1:F$(76) 

162 M(77)=3:F$(77)- 

EUEUEU""/ 

164 M(78)-1:F$(78)= 

U"' : 

166 M(79)-1:F$(79)- 

NGULU'" ; 

168 M(80)=3:F$(80)= 

2E2 M, < 

170 M(81)-4:F$(8D- 



"BD3R3"'- 
"BD5RDLU"' . 
"BR3DGDGDGD2U 

"BDRDLUBD4RDL 

'"BDRDLUBD4RD2 

'BR2BDRG2F2LH 

'BD2R4BD2L4"' 



172 M(82)-3:F$(82)="BDF2G2RE2H2L 

"•> 

174 M(83)-4:F$(83)-"BRGRUR2FDG2B 

D2DLUNRBU2E3DH2" 1 ? 

176 M(84)-6:F$(84)-"BR2G2D2F2R3B 

U2RU3HL3RB02GFENFUL"'® 

200 X=16:Y=16:PALETTE0.63:PALETT 

E1.0:HSCREEN1:FORI=1TO84:HDRAW'B 

M"+STR$(X)+"."+STR$(Y)+F$(I):X=X 

+M(I)+4:IF1=26 OR I-52THENY-Y+24 

:X=16:NEXTELSENEXT 

210 GOTO210 

220 HSCREEN0:CLS:LOCATE3.10:PRIN 

T"READY TO SAVE FONTN/DAT? (Y/N) 

230 K$-INKEY$: IFK$-""THEN230ELSE 

1FK$<>"Y"THENEND 

240 CLS:LOCATE2.10:PRINT"YOU ARE 

NOW SAVING FILE FONTN/DAT" 
250 OPEN"0".#l."FONTN" 
260 F0RI-1T084:PRINT#1.F$(I):NEX 
T 

270 F0RI-1T084 : PRINT#1 .M( I ) :NEXT 
280 PRINT#l.D:PRINT#l.S:CLOSE#l 



/«\ 
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Attention! MM1 programmers wanted. Many prospective 



Optimize Utility Set 1 NEW! 

Optimize your disks by eliminating fragmented files and compacting your 
directories for faster file access. Also Includes a utility to assess file fragmenta- 
tion and directory fragmentation as well as excess directory padding. 

Optimize Utility Set 1 $29.95 Foreign postage, add S3.00 



Nine-Times: Each issue contains: 9 helpful and useful pro-ams to help 
build your OS-9 library * Instructions, examples, and samples of Baslc09 
procedures and subroutines to help with your own programs and your 
understanding of Bas1c09 ■ C programs and programming examples • Hints. 
Help columns, and informative articles to advance your knowledge of OS-9 • 
Supplied totally of 5.25" disk " Bound manual sent to each new subscriber for 
help tn getting MneTlmes up and running, as well as tips on using It with a ram 
disk or hard disk ■ All graphic /Joystick Interface for ease of use. 



1-Year Subs, $34.95 



Canadian postage, add $1.00 
Foreign postage, add $7.00 



Back Issues: Available for the May 1989 through March 1991 tMues. Pie 
write for Information on Back Issue contents. 

Back Issue, ea. $7.00 Foreign postage, add $1.50 ca. 



Magazine Source: Due to many Inquiries, the source code for the 
magazine graphic shell is being provided as an Informational tool. Included Is 
the actual Baslc09 source code and compiled modules on disk, as well as 
documentation and a printed copy of the source code. 

Source, $24.95 Foreign postage, add $3.00 



To order, please send U.S. 
check or money order to: 



Technical Assistance 
(2161-758-7694 



Sony. 



JWT Enterprises 

5755 Lockwood Blvd. 

Youngstown, OH 44512 



^ 



RAINBOW 

Ct«»iriC»IK>H 

SCM 

o C.O.D.'a or credit card*: Foreign ft Canadian orders, please um U.S. wtomtj ardari. 
U.S. checks, allow 3-4 weeks for receipt of first Issue/back issue. 

-■!-.■ .-I" IC. l»'l 0*-» *» • *"<— r> »f MHn«t. Syf ■ C«t>. «n< Mwr»l». Inc. 



New Programs for Home & Office 



BANKMAN. Continuously updates your checkbook. Save, Edit 
and print files. Lets you analyze spending; reconciles, sum- 
marizes banking transactions. Uses 32K. Manual. . . $39.95 

GENERAL STATISTICS. Computes over 50 stats, including 
Standard deviation & error, Covarlance, Correlation, Chi- 
Square and ANOVA. Includes screen tables and manual. Edits, 
Saves and Prints data. User friendly. Has Manual. . . $39.95 

ENVELOPE WRITER. Prints return and mailing addresses dir- 
ectly on the envelope with a DWP or on tractor envelopes with 
a DMP. Saves on labels! Memorizes return addresses. Prints 
with custom fonts on TANDY printers. Uses 16K. . . . $19.95 

BASEBALL STATS. Keeps track of 20 statistics. Continuously 
updates. Full of options! Uses 32K. Includes Manual. $39.95 

QUICK STATS. A Baseball Scoreboard! Keeps track of over a 
dozen stats. Lets you save, edit and print out data. . . $24.95 

BALL CARDS. A database for baseball card collectors. .$24.95 

BRAINBUSTERS. Multiple Choice/True-False Test Writing 
program. Lets you Save, Edit, Select, Randomize & Print. 
Many more options! Use professionally or for fun. . . $39.95 

THE EXAMINER. Use with above program to take "On Screen" 
tests. Grades and Saves results. For home or class. . . $24.95 

TRIVIA 1-3. Try these BRAINBUSTER quizzes. Each. . $10.95 

COCO LABELS. Sets up alphabetic screen Index. 32K. . $29.95 

CALCULATOR PROGRAM. Unique! Prints out data. 16K. $14.95 



Specify COCO 1, 2 or 3. 
Disk Only. Send check or 
money order. Add $3.00 
Shipping/Handling. 
Illinois Residents add 
6.25% Sales Tax. 
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n the many kingdoms of Eu- 
rope in the mid-sixteenth 
century, there rose two great 
men of seemingly equal power 
and wealth. When they did 
collide on that fateful day in 
the dead of winter, neither knew of the 
other's existence, or of the power and dreams 
of men as callous and merciless as them- 
selves. Each was a warlord to be reckoned 
with, and each came to battle until the last 
castle of his foe did fall . . . 

Overview 

KnightShift is a game for two players 
that requires one pair of joysticks and Ex- 
tended Color BASIC. Written for PMODE 3. 



HPO 


start points 




for grid block 


A$ 


castle 


AR$ 


shield shell 


TIJ 


title page 


MV$ 


move 


PY$ 


player 


AK$ 


attack 


BK$ 


joystick box 


MS(l) 


Player 1 


M$(2) 


Player 2 


X ( ) . Y ( ) player coordinates 


Figure 1: 


Important Variables 



the colors are vivid and very pleasing when 
viewed on a color television, although other 
monitors work, as well. 

The playing area is arranged in a famil- 
iar grid scheme. Each square marks the 
boundaries of each kingdom. The king who 



Warren and Neil Harris both have degrees 
in computer science and are ex- Radio Shack 
employees who have owned Color Comput- 
ers since its introduction. Currently, they 
are developing computerized-interviewing 
expert systems for the Ottawa Civic Hospi- 
tal in Ottawa, Canada. You can contact 
them at Unit B , S Woodvale Green , Nepean, 
ON K2G4C8, Canada; (613) 723-7252. 



Line Description 

120 CoCo 3 check, redefine color 

180 set up playing field 

290 Player 1 move 

300 Player 2 move 

310 Player 1 select grid 

320 Player 2 select grid 

520 playing loop 

530 joystick sampling routine 

640 Player 1 shield draw 

650 Player 2 shield draw 

660 next player swap 

670 validate legal move 

680 validate legal kill 

690 display winner, play again? 

760 display title 

860 display overview 

Figure 2: Important Routines 



captures all the castles surrounding the other 
king, preventing him from moving to any 
other castle, wins the game. On each turn, 
each king must move to an adjacent unoc- 
cupied square and capture one castle. If a 
king is surrounded, or if he cannot capture 
any castle other than one that causes him to 
be completely surrounded, he loses the 
battle. (And if ye followed that. Sir Gra- 
ham, ye are a better man than I). 

The game may require a preliminary 
session to fully understand the strategies 
involved. You are not allowed to make an 
illegal move. If you attempt an illegal move, 
the computer sounds a warning beep. It 
takes a fair amount of strategic captures to 
box your opponent into a moat from which 
he can never escape. With luck, my friend, 
ye shall survive. 

Playing KnightShift 

Each king begins at his end of the battle- 
field. At his turn, he can only move to one 



32K Extended 



^ 




120 172 

180 .......... 191 

240 101 

300 ...166 

370 201 

440 11 

480 250 

560 59 

620 180 

690 46 

760 253 

830 151 

880 122 

END 187 



The Listing: KNIGHT 
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•KNIGHT SHIFT 




20 


•WRITTEN BY NEIL AND 
HARRIS 


WARREN 


30 


•COPYRIGHT (C) APRIL 


1991 


35 


•BY FALSOFT. INC. 




40 


•RAINBOW MAGAZINE 




50 


CLEAR2000 




60 


SD(1)-150:SD(2)=87 




70 


F0RT-1T07:READHP(T): 


YEXT 


80 


DATA 7.43.79.115.151 


.187.223 


90 


PL=l:Xl-4:Yl=30:X2-4 


:Y2-180 


100 PL-l:X(l)-4:Y(l)-30 


:X(2)-4:Y 


(2 


-180 





110 PM0DE3.1 

120 PCLS: IF PEEK(33021)-50 THEN 

PALETTE 5.3:P0KE 65497.0 ELSE PO 

KE 65495.0 

130 S1-100:S2=100 

140 S$="BM0.32" 

150 A$-"U10;L2:U3;R4;D2:U2;R4:D2 

;U2;R4;D3:L2:D10:L8;R25:U10:R2;U 

3 : L4 : D2 ; U2 ; L4 : D2 : U2 ; L4 ; D3 : R2 ; D10 

;R3:L3:U7:L9;BL4:L1;U1:R1;D1:BR1 

7;R1;U1:L1:D1:BD3;BL8;L1:D4;R1;U 

4:D4" 

160 AR$-"BR3;U15:R4:D1;R9;U1:R4: 

D15;L1:D1:L2:D1;L2:D1;L7;U1:L2;U 

1:L2;U1;L1" 

170 G0SUB 760 

180 FORT=30TO190STEP25:SOUNDT.l: 

DRAWC2 : BM0 . "+STR$ ( T )+" ; BR6 ; XA$ ; 

BR23:XA$:BR23;XA$;BR23:XA$;BR23: 

XA$;BR23:XA$:BR23:XA$;":NEXT 

190 PY$="BM0.7:C2;U7:R5;D4:L5;BR 

7;BU4:BR4;D7;R4;BR6:U7;R4:D7;U3; 

L4 ; BR9 : BU4 ; D3 ; BF1 ; R3 ; E 1 ; U3 ; BG2 : B 

D2:D3;BR8:U7;R4:BD7;L4:U3:R2:BR8 

;D3:U7:R4:D4;L3;F3" 

200 P1$-"BM68 . 7 ; R4 : L2 ; U7 : LI : Gl ; B 

D6" 

210 P2$-"BM68 . 7 ; R4 ; L4 ; U3 : R4 ; 114 : L 

4;BD7" 

220 MV$="BM210.7;U7;F3;E4;D7:BR6 

:R5:U7:L5;D7:BR13:H2;U5:BR5:D5;G 

2;BR8;U7;R4:BD7;L4:U3:R2" 

230 BX$="BG5:R33;U23:L33;D23" 

240 AK$-"BM200 . 7 ; U7 ; R4 ; D7 : U3 ; L4 : 

BR9 ; BU4 : R4 : L2 : D7 : BR8 ; U7 : L2 ; R4 ; BR 
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of the castles (squares) adjacent to him. 
either up, down. left, right, or on the diago- 
nal. Use the joystick to move to the square 
you want to capture and press the joystick 
button. You cannot move to a square that 
has already been captured and bears either 
your shield or your opponent's. 

After moving to a "safe" castle, you can 



6:R4:D7:BL4:U7;D4:R4 

U7:L4;D3:BR12:E3:BL5 

5:U5" 

250 MN$-"BR5;R15;H1: 

U1;R3:U3;L3:D2;L3:U2 

:L3;D4:R3 

260 M$(1)="BR5;BU2;U 

U1:R4;D15:L1:D1;L2:D 

1:L2;U1;L2:U1;L1;BD1 

D1;U1;BU5:BL8:F16" 

270 M$(2)-"BR5:BU2:U 

U1:R4:D15:L1:D1:L2;0 

1:L2:U1:L2:U1:L1:BR8 

L7;R14" 

280 GOTO330 

290 SOUND 87.1:SX-X( 

OSUB650:DRAW"D15;C0: 

URN 

300 SOUND 87.1:SX-X( 

OSUB650:DRAW"D15:C3; 

URN 

310 DRAW "BM"+STR$(H 

+STR$(Y(1))+":C0:XBX 



:BR6;D3:R4;B 
:D3:R1:F4;BL 

U2:H1;U2:H1; 
:L3:D2;L3:U2 

15:R4;D1;R9: 
1:L2:D1:L7;U 

;E16:BL7;BD5 

15:R4;D1;R9; 
1:L2:01:L7:U 
:BD3;U17;D7: 



1):SY-Y(1):G 
XM$(1);":RET 

2):SY-Y(2):G 

XM$(2);":RET 

P(X(1) ))+"," 

$;C1;":RETUR 



320 DRAW"BM"+STR$(HP(X(2) ))+"."+ 

STR$( Y( 2 ))+";C3;XBX$:C2:": RETURN 

330 DRAW"XPY$:" 

340 GOSUB290:PL-2:GOSUB300:PL=1 

350 SOUND 200.1:GOSUB310:SOUND18 

8.1:GOSUB320:IFPL-1THENDRAW"C2;X 

P1$;":ELSEDRAW"C2;XP2$;" 

360 DRAWC2 ; XMV$ ; " : SX-X ( PL) : SY=Y 

(PL):GOSUB530 

370 IFSX-X(PL)ANDSY=Y(PL)THEN360 

:ELSEIFSX+10X(PL)ANDSX-10X(PL) 

ANDSXOX(PL)THENGOSUB550:GOTO370 

:ELSEIFSYOY(PL)ANDSY+25<>Y(PL)A 

NDSY-25OY(PL)THENGOSUB550:GOTO3 

70 

380 GOSUB670:IFPO5THENGOSUB550: 

GOTO370 

390 DRAW"BM"+STR$(HP(SX))+"."+ST 

R$(SY)+";C1:BL2:BD2;XM$(PL):BM"+ 

STR$(HP(SX))+"."+STR$(SY)+";C2:B 

L1:XA$;":0N PL GOSUB290.300 

400 S0UND24.1:DRAW"C1;XMV$:C2;XA 

K$;":SX-X(PL):SY=Y(PL):S0UND24.1 

410 GOSUB530 

420 IFPL-1ANDX(1)=X(2)ANDY(1)~Y( 

2)THENGOSUB550:GOTO420:ELSEIFSX- 

X( 1 )ANDSY-Y( 1 )THENGOSUB550:GOTO4 

20 

430 GOSUB670:IFPO5THENGOSUB550: 

GOTO420 

440 IFSX=X(PL)ANDSY-Y(PL)THEN410 

:ELSEIFSX-X(PL)ORSY-Y(PL)THENGOS 

UB660:GOSUB650:GOTO460 

450 GOSUB660:FORT-1TO7:IFSX+TOX 

(PL)ANDSX-TOX(PL)THENNEXT:G0SUB 

660:GOSUB550:GOTO420:ELSEIFSY-(T 

*25)-Y(PL)0RSY+(T*25)-Y(PL)THEND 



capture any castle along a straight line 
from your position. Again, move the joys- 
tick until your square surrounds the castle 
you want to capture. If it does not surround 
a square that is in a direct line from your 
position, the computer acknowledges this 
with a warning beep. If you have made a 
legitimate move, press the joystick button 



again to capture that castle. The castle is 
then covered by your shield. 

The game ends when one of the two 
kings is completely surrounded by cap- 
tured castles (shields). The key to the game 
is that if the king cannot move, he is dead. 

And on that note, we bid you farewell 
and the best of luck*. □ 



RAW"BM"+STR$( HP( SX ) )+" . "+STR$ ( SY 

)+":Cl:":GOSUB650:ELSENEXT 

460 IF PL-1 THEN CL-0 ELSE CL-3 

4 70 DRAW"D13:R2;C"+STR$(CL)+";XA 

R$:BM"+STR$(HP(SX))+"."+STR$(SY) 

+";C1;XBX$:C3":PAINT(HP(SX)+7.SY 

-5).CL,CL 

480 F0RT=1T02:H1-X(T):H2=Y(T):F0 

RT2— 1T01:F0RT3— 1T01 :X(T)-H1+T2 

:Y(T)-H2+(T3*25):GOSUB680:IFP<>5 

THEN:NEXTT3:NEXTT2:GOTO690:ELSEX 

(T)-H1:Y(T)-H2:NEXTT 

490 DRAWC1;XAK$;XP1$:XP2$:C0:": 

IFPL=1THENPL=2: ELSEPL-1 

500 GOTO350 

510 GOTO360 

520 POKE338.255:DRAW"C0:XMV$;":G 

OSUB530:DRAW"C1:XMV$;C0:XAK$;":P 

OKE338.255:GOSUB530:DRAW"C1:XAK$ 

:":GOTO520 

530 LX=SX:LY=SY:IFPL-1THENFR=254 

:JH-0:JV-l:ELSEFR=253:JV=3:JH-2 

540 GOSUB310:GOSUB320 

550 JX=X(PL):JY-Y(PL):P0KE338.25 

5:DD-JOYSTK(0):DD=JOYSTK(1):H-JO 

YSTK(JH):V-JOYSTK(JV):ON PL GOSU 

B320.310 

560 IFH-63ANDLX<>7THEN:IFV=63AND 

LY<180THENGOSUB640: LX-LX+1 : LY-LY 

+25:GOTO600:ELSEIFV-0ANDLY>30THE 

NGOSUB640: LX-LX+1 :LY-LY- 25 :G0T06 

00 

570 IFH-0ANDLXO1THENIFV=0ANDLY> 

30THENGOSUB640: LX-LX- 1 : LY-LY-25: 

GOTO600:ELSEIFV=63ANDLY<180THENG 

OSUB640:LY-LY+25: LX-LX- 1:GOTO600 

580 IFH=63ANDLXO7THENGOSUB640:L 

X-LX+1:ELSEIFH=0ANDLXO1THENGOSU 

B640: LX-LX- 1 : ELSE I FV=63ANOLY<180 

THENGOSUB640:LY-LY+25:ELSEIFV=0A 

NDLY>30THENGOSUB640: LY-LY-25 

590 IF PL-1 THEN CL-0 ELSE CL-3 

600 IF LXOJX OR LYOJY THEN SOU 

NDSD(PL).1:DRAWBM"+STR$(HP(LX)) 

+"."+STR$(LY)+":C"+STR$(CL)+";XB 

X$:": 

610 X(PL)-LX:Y(PL)-LY 

620 IFPEEKC338)- FR THENFORT-175 

T0125STEP-25:S0UNDT.1:NEXT:RETUR 

N 

630 GOTO550 

640 DRAW"BM"+STRS(HP( LX) )+" . "+ST 

R$(LY)+";C1:XBX$;":RETURN 

650 DRAW"BM"+STR$ ( HP( SX ) )+" . "+ST 

R$( SY )+"Cl : L2 ; " : F0RT-1T013 : DRAW 

R27;U1:L27":NEXT:RETURN 

660 A-X(PL):B-Y(PL):X(PL)=SX:Y(P 

L)-SY:SX=A:SY-B:RETURN 

670 IFY(PLX10ORY(PL)>180ORX(PL) 

<0ORX(PL)>256THENP-8: RETURN: ELSE 

P=PPOINT(HP(X(PL))+11.Y(PL)-10): 



RETURN 

680 IFY(TX10ORY(T)>180ORX(T)<0O 

RX(T)>7THENP-8: RETURN :ELSEP-PPOI 

NT(HP(X(T))+11.Y(T)- 10): RETURN 

690 CLS:IFT-1THENW-2:ELSEW-1 

700 PRINT072. "PLAYER ":W:" WINS" 

:WN(W)=WN(W)+1:TIS="V31;T2:L40;O 

2:G;P40:A:P40:L20;B:O3:P60:L10:E 

:P40:L20:C:P70;L5:E:":PLAYTI$:PR 

INT@163. "PLAYER 1 HAS WON ":WN(1 

);" GAMES" :PRINT@195. "PLAYER 2 H 

AS WON ":WN(2):" GAMES" 

710 PRINT:PRINT: PRINT" PL 

AY AGAIN" 

720 POKE338.0 

730 IFPEEK(338)-254THENA$="Y":G0 

TO750 

740 :A$-INKEY$:IF A$=""THEN730 

750 IF A$="Y" THEN RESTORE :G0T07 

ELSE END 

760 DRAW"BM70.93;S16:XA$;C6" 

770 TI$="S2:D50;U30:E25:G25;F28: 

BR15;U50;F30;D20;U50:BR20:D50" 

780 DRAW"BM10.140:"+TI$ 

790 CIRCLE(76.152).15.6.1.0.05.. 

8 

800 TI$-"BM88.154;H5:L10:G5:BD20 

:BR30:U50:D25:R35:U25:D50:BR20:U 

60;L220;BR220;R130:BL80:BD20;H10 

:L5:G10:F10:R10;F10:D8:G15:L7:H1 

0;BD10;BR80:U50:D25:L30:U25:D50: 

BR50:U50:BR20:R25:BL25:D20:R20:B 

L20:D30:BR45:U62:L40:R80" 

810 DRAW TI$ 

820 SCREEN 1.1 

830 TI$-"V31:T2:L4:O2:D:P50:D:P5 

0:D;L6;O1:B:P50:O2:L16:E:L4;D:P5 

0:L6:O1:B:P50:O2:L16:E:L4;D" 

840 PLAY TI$ 

850 FORT-1TO1000:NEXT 

860 CLS:PRINT@32.TAB( 10) "KNIGHTS 

HI FT" 

870 PRINT@96." IN THE 13TH CENTU 

RY. TWO KINGS SOUGHT TO EXPAND 

THEIR DOMAINS AND SET OUT TO CA 

PTURE CASTLES BELONGING TO ANY 

MEMBERS OF A ROYAL FAMILY. T 

HE VICTORIOUS" 

880 PRINT" KING WOULD BE HE WHO 

WAS LAST TO ATTACK OR CAPTURE 

A CASTLE." 

890 PRINT:PRINT" THE RULES WERE 

CLEAR- MOVE ONE CASTLE PER DAY 

(MOVE) - AND ATTACK HORIZONT 

ALLY. VERTICALLY AND DIAGONALLY 

ONLY. CHARGE!" 

900 POKE 338.0 

910 IF PEEK(338)<>254 AND PEEK(3 

38)0253 THEN 910 

920 PCLS:SCREEN1.1:DRAW"S4:C0:": 

RETURN 




/«\ 
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One-stop CoCo shopping? 
One choice. 

Alpha. Burke & Burke. Danosoft. Disto. Howard Medical. Oblique Triad. 
Performance Peripherals. SRB. Sundog. Zebra. And MANY more. 

The CoCo is our ONLY business. We'll be here when you need us. 



Hardware. 
Best prices. FuH warranty. 
(180 days or nrfgr. Warranty) 



CoCoPRO! RS-232 PAK & KIT 

A clever hardware serial port created by 
Marty Goodman. FULLY-compatible with the 
Slotpak-3, Multipak, or Y-cable. Buy this re- 
engineered Tandy DC Modem pak complete, 
or purchase the kit and convert your own pak! 

Pak- $44.95 Kit- $26.95 

T i l I "'' ■■• • ii 

•Howard Medical 

Slotpak-3 Multipak replacement. $84.95 

IBM Kybd. interface (Puppo) $79.95 

•Disto 

Super Controller II (no-haK) $109 

4-in-l board $109 

SC2 / 4-in-l COMBO $199 

One-meg upgrade $179 

Super Controller I (4-DOS) $99 

3-in-l board $75 



Magnavox 1CM135 RGB Monitor 

RGB, CGA, Composite. 2-yr. warr. $285 

(SlOihlpUS) 

AMT Star 2400-baud modem 

Hayes-compat, 5-yr. warranty. $95 



360k Floppy Disk Drive System 

Complete, double-sided HH drive. 

Adaptec 4000a hard disk board 

Rare SCSI board, use with Disto. 



$119 

(SB ship US) 

$99 



512k Upgrade w/Lightning software 

The BEST! 120ns DRAM, PP board $74 



Software. „__ 
Buy any 4. Get one rKtt. 

(Choose any 5. The lowest-priced one is our gift.it 



•Alpha Software (OS-9) 
Data Windows $59.95 
Presto-Partner $29.95 
Disk Mgr. Tree $29.95 
Multi-Menu $19.95 



Data Merger 
Level II Tools 
The Zapper 
0S9 Lv2 BBS 



$19.95 
$24.95 
$19.95 
$29.95 



'Burke & Burke (OS-9) 

File Syst. Repack $29.95 R.S.B. 

WILD & MV $19.95 EZ GEN 

File Recovery Sys. $24.95 Hyper I/O 



$39.95 
$19.95 
$29.95 



iiiiiiTiiiiiiiiiiii 



mmm. 



»Danosoft (DECB) 

CoCo Archiver $17.95 
Utilities Package $17.95 
Memory Master $24.95 



Big BASIC 
Big RAMDisk 
One-Meg BASIC 



$39.95 
$12.95 
$49.95 



tmmm 



'Oblique Triad (DECB) 

StudioWorks PRO $44.95 
Seventh Link $38.00 



Darn Marbles 
Caladuril II 



$32.00 
$32.00 



— 



»SRB Software (DECB) 
789 $29.95 



BASH! 



$24.95 



•Sundog Systems (DECB) 
Soundtrax $34.95 Kyum-Gai (Reg.) $29.95 

Warrior King $29.95 Sinistaar $34.95 

.v.-,-.,...--.,.v,.,,,,. .:,;,■:,.:,, ;„..;-:;,;, 



•Tandy (OS-9) 
Home Publisher $12.95 
Flight Sim. II $ 9.95 



Carmen S Diego $12.95 
Japan Scenery $24.95 




PRO! 



1334 BYRON YPSILANTI Ml 48198 



Include $4 S&H on all U.S. orders, 10% CDN. 
COD $4 additional. VISA/MC add 5%. 
| No P.O. Boxes, please, as we usually ship UPS. 



^SA/MC OROERS 1 800 937 7746 
ALL OTHER CAULS 1 .313.481 .3283 

r- rfi:*9 : .r^^E^. ;: MON-SAT:V : • 



For a 12-mo. subscription to our catalog of used soft- & 
hardware at INCREDIBLE prices (2090% off), send $15 




Breakpoint 



Graphics Functions 



by Greg Law 

Technical Editor 



Creating your own C library 
isn't nearly as difficult as 
many people believe. The first 
step is to create the source 
code for each of the functions 
and compile the source code into a series of 
object files. Once the object files have been 
created and debugged, each object file is 
merged into a single library module. In this 
series, I will demonstrate the techniques 
used to create a library using the window 
and graphics functions documented in the 
OS-9 Level II manual, as well as system calls 
and Get Status and Set Status calls. 

Before actually creating the source code, 
refer to the Windows section of the OS-9 
Level II manual. The graphics functions 
listed here are handled by writing a string to 
the desired window. The easiest functions 
to write are those that do not require any 
parameters, such as DW End. As a matter of 
fact. DWEndcan be handled either as a func- 
tion or as a macro (see Figures la and lb). 
But what, exactly, is a macro? 

Most computer-related dictionaries de- 
fine macro with a very terse and imprecise 
definition that may leave you more con- 
fused than ever. The following is typical: 

/ . -4 large mainframe computer facility able 
to handle very large volumes of data. 2. A 
single instruction as written in source code, 
which may require a number of successive 
operational machine steps to execute, each 
step involving a machine instruction in 



In addition to being OS-9 Online SIGop. 
Greg Law enjoys programming on all types 
of computers and has worked on systems 
ranging from the CoCo to the Burroughs 
B6700 super mainframe. He lives in Louis- 
ville. Kentucky. 



microcode; a macroinstruction. 3. A group 
of often-used instructions treated as a unit 
entity. 

Unfortunately, this type of definition is all 
too common with computer dictionaries. 

According to the first definition, most 
data processing centers around the world 
are macros. According to the second defini- 
tion, a common instruction supported by 
any compiler is a macro. According to the 
third definition, any group of instructions 
used more than once in a program is a 
macro. It should be obvious that these defi- 
nitions miss the mark by a country mile. 
(These definitions are like saying a swim- 
ming pool is a large mass of water or that a 
whale is a fish over four feet in length.) In 
our context, a macro is a label that is used in 
place of a user-defined string and may be 
loosely defined as shorthand notation or 
mnemonic notation. The following are all 
examples of valid macros: 

#define TRUE 1 

#def1ne EQUAL — 

#define COPYRIGHT "Copyright (c) 
1991 Falsoft. Inc." 

A specific example of using these macros 
might be 

ifdnit EQUAL TRUE) 

printf (COPYRIGHT): 

In this case we can say that TRU E and EQUAL 
are mnemonic notation because TRUE and 
EQUAL make more sense in the given con- 
text. We can also say that COPYRIGHT is 
shorthand notation because it involves a lot 
less typing, although it may be more mne- 



monic as well. Therefore, we can say that 
macros may make your source code easier 
to understand, and they may save a lot of 
typing — but I don't recommend using 
macros simply for the sake of saving key- 
strokes. Let's look at the output of the C 
preprocessor for the above example: 

if (lB.it — 1) 

printfrCopyright (c) 1991 Fal 
soft. Inc."): 

If you are a veteran programmer, you may 
easily understand either version. But the 
novice will likely understand the first ver- 
sion much more quickly. Another advan- 
tage of using macros is that it may make 
your source code much easier to modify . As 
a simple example, assume that several 
routines in your source files print the ver- 
sion number of yourprogram. If the version 
number is hard-coded in each routine, you 
have to search and replace each occurrence 
in every source file. On the other hand, if 
you define the version number as a macro, 
you can change only the macro and all 
occurrences change with it. 

The differences between a macro and a 
function are generally in speed and mem- 
ory requirements. A macro may be faster 
because no function calls are required, but 
its code is inserted into your program each 
time it is referenced. A function is some- 
what slower, but only one copy of the 
function is included in the entire program. 
In the case of the macros discussed so far. 
the actual differences are minimal. In other 
words, there is very little difference (if any) 
in speed or memory requirements between 
the DWEnd macro and the OWEnd function. 
The reason there is little difference is be- 
cause the DWEnd macro inserts the instruc- 
tions to push the parameters on the stack 
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and to call wr1te( ). On the other hand, when the DWEnd function 
is used, the instruction to call the DWEnd function is inserted into the 
assembly source. The actual requirements are approximately thir- 
teen bytes for each DWEnd macro as opposed to four bytes for each 
call to the DWEnd function — a net difference of approximately nine 
bytes each. 



DWEnd(path) 
int path; 
{ 

write(path. "\xlB\x24". 2): 

} 
Figure la: DWEnd Function 

#define DWEnd(path) writetpath. M \xlB\x24". 2) 
Figure lb: DWEnd Macro 



An alternative used by many libraries is to define both the macro 
and the function. The macro would be included in the wi ndows . h 
file, and the function would be included in the library. It should be 
noted that macros always take precedence over functions in the 
library. This is because macros are converted into in-line code by 
the preprocessor. That is. if the original source code is 

1f (quit EQUAL TRUE) 

{ 

DWEnd(winl): 
exit(O): 



The source oode passed to the compiler by the preprocessor might 
be 



i f (qui t 



1) 



wrl te(winl. 
exit(O): 



■\xlB\x24", 2): 



} 



In this case, you can see that EQUAL, TRUE and DWEnd are macros. 
However, you can tell the precprocessor toforget a specified macro 
by using #undef. If you find memory getting tight, you can 
undefine the macro by inserting #undef DWEnd into your source and 
the DWEnd function is used instead of the macro. Note that #undef 
DWEnd should be inserted into your source file after tfinclude 
<window.h>( where the DWEnd macro is defined) and before the first 
reference to DWEnd. One drawback is that you need to insert the 
tfundef statement into each source file that references DWEnd. 
Otherwise you may find some source files using the macro and 
others using the function, although it is perfectly legal to mix and 
match macros and function calls. 

We"ll continue next month with a discussion of parameters and 
how they need to be handled. Meanwhile, get a good book on C 
programming and study the chapters on the preprocessor. If you 
want to get ahead, study the chapters on passing arguments to 
functions, and typecasting. If you need a good book, consider C: 
The Complete Reference (Turho C: The Complete Reference is the 
same book, except it contains information specific to Borland's 
Turbo C compiler for MS-DOS) and The Complete Guide to C. Both 
of these books contain approximately 500 pages with plenty of 
valuable information. /^ 



SYSTEM IV COMPUTE 




?mw 



THE SYSTEM IV is a high performance computer system based on the 
Motorola 68000 microprocessor operating at a clock speed of 16 MHz 
and has been designed to provide maximum flexibility and versatil- 
ity. Microware's Professional OS9/68000 operating system is in- 
cluded with the SYSTEM IV providing an efficient multi-user and 
multi-tasking environment. This provides the user with a PC for home 
use, small business applications and a viable low-cost solution for 
many industrial control applications (embedded systems). Special 
requirements (such asmidi. sound. A-D/D-A. net-working, etc.) are 
easily handled with readily available low-cost PC/XT boards which 
can plug into the SYSTEM IV expansion slots. And. as user require- 
ments change or improved special function boards become available, 
they may be added or replaced at the user's option. Thus, when soft- 
ware requiring multi-media or other new capability becomes a real- 
ity, the user will be able to add that capability easi ly and have the 
latest technology at his disposal. 

TO ACCESS THE LARGEST SOFTWARE BASE available, an MS-DOS board, the 
ALT86. will be available shortly as a low-cost option. This board 
has a V30 (8086) microprocessor running at 10 MHz. includes 1 Meg of 
0-wait state RAM. uses the Chips and Technology BIOS, has a socket 
for an 80B7 math co-processor and plugs into one of the SYSTEM IV 
expansion slots. Additionally, an OS9/6809 software emulator/in- 
terpreter will be available soon. The emulator/interpreter will 
permit running most COCO OS9/6809 software on the SYSTEM IV. 

OTHER OPERATING SYSTEMS may be installed. These include CPM. 
UNIFLEX. MINIX. STARDOS. REXDOS and most any other operating system 
capable of running on the 68000 microprocessor chip. 

THE DESIGN OF THE SYSTEM IV is derived from previously successful 
designs and uses components that have been tested and proven in other 
systems. SYSTEM IV's uniqueness stems from the ability of its desig- 
ner and manufacturer. Peripheral Technology, to provide well 
designed, reliable hardware at a low cost. Further, only the func- 
tions necessary to the basic operation have been designed into the 
mother board. Seven PC/XT compatible expansion slots allow an un- 
restricted selection of standard PC/XT accessory boards by the user. 
The user is not locked into any preconceived notions of what is best. 

THE MOTHER BOARD is a 4 layer XT size board which holds the micro- 
processor, sockets for up to 4 MBytes of 0-wait state RAM. a battery 
backed-up clock, 4 serial ports, 2 parallel ports, a high density 
(37C65) floppy disk controller. 7 PC/XT compatible expansion slots. 
a memory expansion connector to allow an additional 6 MBytes of 
0-wait state DRAM, keyboard connector and the necessary system sup- 
port chips. 

THE TERMINAL SYSTEH includes the mother board with 1 MByte of on- 
board DRAM, a high density floppy disk drive (3 1/2" or 5 1/4"), 4 
serial port connectors, a parallel printer port connector, a 200 watt 
power supply, mini-PC style case capable of holding 5 half-height 
drives and Professional OS9/68000. This configuration requires the 
use of an external terminal(s). You may use your existing CoCo. 
along with a suitable terminal program, as a terminal. 

THE CONSOLE SYSTEM adds a VGA (800 x 600 x 16) graphics board and an AT 
style keyboard and provides full graphics capability at the console. 
Terminals may be added. 

TERMINAL System S 999.00 

CONSOLE System SI. 149.00 

THE SYSTEM IV comes with a one (1) year parts and labor warranty. 



OPTIONS 

3 MByte additional DRAM 

Hard Disk Controller and driver 

40 MByte Hard Disk 

20 MByte Hard Disk 

Additional 5 1/4' or 3 1/2" HD Floppy Drive 

AT Style keyboard and 800 x 600 x 16 VGA Card 

and driver 
For 1024 x 768 x 256 VGA Card w/1 Meg of Memory 

in place of standard VGA card 
Mono Display Card in place of VGA card 



S120.00 
S 69.00 
S295.00 
$240.00 
S 92.00 

S159.00 



add S170.00 
deduct S 50.00 



Special monitor prices when ordered with the SYSTEM IV. 
ft'.tti $cD)«: ;: cairgt ritiut r:::c* 

Middletown Shopping Center - PO Box 78 - Middletown, DE 19709 
302-378-2555 FAX 302-378-2556 
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Delphi 
Bureau 



Conference Control 



by Eddie Kuns 

OS-9 SIG Database Manager 



I have already described the basic slash 
commands and the general Confer- 
ence slash commands. Now you're 
ready for the more complicated com- 
mands, some of which are fun-to-use. 
If you're playing Dungeons and Dragons 
and the dog just ate your dice, you can dial 
into Delphi and make all of your die rolls in 
Conference. For example, to roll four 20- 
sided dice and two 1 2-sided dice, enter: 

/ROLL 4020 2D12 

The /ROLL command assumes a single, 
fi-sided roll, unless you give it other para- 
meters. Along with the /ROLL command is 
the /PROLL command that gives you a pri- 
vate dice roll. The difference is that no other 
member of your Conference group sees the 
results. The /GROLL and /N0GR0LL com- 
mands enable and disable, respectively, the 
ability of members of a specific Conference 
group to use /ROLL and /PROLL. 

Another fun slash command for Confer- 
ence is /ACTION. Try this command to see 
how it acts. To generate a string of actions, 
use /N0ACTI0N. 

If you want to enter several lines of text 
in Conference so they all appear at once. 
use /QUEUE. After entering this command, 
you can enter several lines of text and use 
the editor by entering /EDIT. The text is not 
sent until you press CTRL-Z. At that point, 
you are prompted for a brief description and 
everything you have typed is sent to every- 
one in your Conference group. 

Eddie Kuns is pursuing a PhD in physics at 
Rutgers University. He lives in Aurora, 
Illinois, and works as a programmer and 
researcher at Fermilab. Eddie is co-man- 
ager of the CoCo SIG: his username is 
EDDIEKUNS. 



If someone is using a nickname in Con- 
ference and you want to know his Delphi 
username. you can enter: 

/RNAME nickname 

If you want to see all users' real Delphi 
usernames attached to every message they 
send, enter /SHOWRN. Turn this feature off 
with /N0SH0WRN. This setting lasts only as 
long as you stay in Conference. 

If you are feeling especially brave and 
want to talk in more than one Conference 
group at a time, you can enter a new group 
without leaving the old one using the /TALK 
group command. You can specify the new 
Conference group by name or number, and 
if the name ornumber doesn't already exist, 
you create a new Conference group. When 
you are a member of more than one group, 
each message you see is preceded by the 
group number from which it was sent. The 
group you last "talked to" is the one to 
which your messages go. If you want to 
send a message to another conference group, 
you can either use 

/TALK group 

to change the current group, or send a 
message by typing the destination group 
number before the text of the message. For 
example: 

/22 Hi. how's the weather in Cal 
1 form' a? 

The above command sends the message to 
everyone in Conference Group 22. 

I'll warn you ahead of time that belong- 
ing to more than one Conference group can 
be very confusing. But it can also be a lot of 
fun. When you exit, you only exit the group 
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you are currently in. Once you have exited 
all conference groups, you pop up a level 
and become idle in Conference. 

Delphi allows you to log conferences to 
your workspace with the /LOG command. 
To log to a specific filename, enter 

/LOG filename 

All group conversation is saved as text in 
the specified file. To stop logging, enter 
/N0L0G. However, the logfile is not actually 
closed until you leave Conference — if you 
enter /LOG * after entering/ NO LOG. logging 
resumes at the end of the logfile opened 
earlier. 

There are a couple of other useful Con- 
ference commands that gain access to your 
workspace. Entering 

/DIRECTORY///e/;<wje 

causes Delphi to display a directory of your 
workspace that only you can see. You can 
use wild cards to see more than one file. If 
you have a file in your workspace you want 
to show everyone, simply enter 

/DI SPLAY filename 

to list it to everyone's screen. Some people 
have cute pictures and messages they dis- 
play this way. If you accidentally display 
the wrong file (say. that 2-Meg text file you 
uploaded for someone else), you can stop 
the display with the / NOD I S P LAY command. 
Although there isn't a frequent use for 
private conferences, occasionally you want 
to talk to someone without anyone else 
being able to drop in uninvited. In this case, 
you want to make a Conference group pri- 
vate using the /GPRIVATE command. Any 
group that is created withPRIVATEas part of 



the group name is automatically private. 
You can enter a private group only if you 
are paged into it. The /NOGPRIVATE com- 
mand makes a Conference group public. 

Another way to make a group private is 
with the /GPASS command. This command 
sets a group password. To enter this type of 
group you must first provide the password 
by entering 

/PASS password 

Once you have done this, you can use / JO I N 
or /TALK to enter the password-protected 
group. Once the need for privacy is over, 
use /NOGPASS to remove the restriction. 

I'll finish the list of group commands 
with /GLOCK and /GQUIET. The group 
managermay use /GLOCK to prevent anyone 
else in the group from changing the confer- 
ence group name, or any of the other group 
attributes. The group manager is normally 
the person who created the group, or the 
first person listed in the /WHO list for the 
group. Of course. /NOGLOCK allows other 
members in the group to modify the group 
name. Finally, if you don't want the confer- 
ence disturbed by notices of people enter- 
ing and leaving the group, the /GQUIET 
command disables those notices. Use 
/NOGQUIET to reenable them. 



The conference software available on 
many systems allows you to gag a fellow 
Conference member (meaning you won't 
see any of his comments), although every- 
one else who hasn't gagged that person 
will. On Delphi, the 

/squelch username 

command serves this purpose. You won't 
see what they say in Conference and you 
won't receive their messages either. 




JT 



Entering /SQUELCH with no arguments shows 
the list of people you currently have 
squelched. Use 

/NOSQUELCH username 

if you change your mind. A similar com- 
mand is /GAG. which prevents you from 



seeing messages sent via /SEND from any- 
one outside your Conference group. The 
/NOGAG command re-enables sends from 
everyone else. These settings last only as 
long as you remain in Conference. 

The final Conference command I'll 
mention is. appropriately. /BYE. This com- 
mand performs not only the same function 
as /EXIT, it also logs you off Delphi. 

Database Information 

Jeff Chapin has posted some fascinating 
news in both SIGs; ham radio is becoming 
more accessible. By the time you read this, 
ham radio licenses should be easier to earn. 

In the OS-y group. Philip Brown released 
a beta-test version of Small-C, which he 
ported to OS- 1 ) with the help of several other 
people. Although Small-C doesn't support 
the full C standard, it's a good alternative 
for people who cannot find Tandy's C 
Compiler package, or who want to learn C 
and don't plan to write applications that 
need floating point numbers or structures. 

Mike Sweet has updated his popular Eel 
editor by releasing version 3.1. Paul Senium 
contributed documentation for AciaPDS. a 
new RS-232 driver. He's looking for an- 
swers to some questions to make this driver 
as compatible as possible. 

In the OS- 1 ) Patches database. Mark Far- 



Zebra's Biggest Sale Ever 

$$$ SAVE $$$ 



Disk #1 



Disk #2 



Chrlalma*. Eaatar. July 4lh. 

Thanksgiving. Jawlih 

Holiday*. Naw Yaara, 

Hallawaan, Paradaa. Saint 

Patrick ■, St. Valanllnaa Day 



Astrology' 



Disk #3 




YES, Tandy's DMP107 works great with CGDP, LD, and First Prize 



Item 



Regular $de 



Coco Graphics Designer Plus (CGDP) 

Makes Signs, Banners, Greeting Cards 29.95 19.95 
Label Designer (LD) 

Makes Labels with text and graphics 29.95 

Picture Disks 1-6 for CGDP & LD 14.95 

Font Disks A & B for CGDP & LD 14.95 

Border Disk #1 for CGDP (prices per disk) 14.95 



I Font Dish A \ 


1 Font Disk B 




B0LD3 

1 1 r iTQ' 
U 1 i-H 1 1 « L 


RRCflDE 
ALIEH 

GAftOQue 
Qfi(iOQU£2 

DQDGQ 




STEICIL 


COflPUTER 




STRIPES 
TYPE 


80Q999© 




VARIETY 


■a.xjT-'ra.sJ 






DECO 

GRAY 

SCJiOPI 









Border 

Di.sk #1 




'r.'pVWW 



19.95 
7.45 
7.45 
7.45 



All orders add $3.00 S&H, UPS COD add $4 extra, 

VISA/MC accepted. PA residents please add 

6% sales tax. Sale ends May 31, 1991 

Zebra Systems, Inc., 121 S. Burrowes St., 
State College PA 16801 (814) 237-2652 
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rell posted a collection of patches to CC3I0 
and WINDINT that correct a number of known 
bugs. Dennis Skala and Mike Sweet 
uploaded patches to the Burke & Burke and 
Disto clock modules, respectively, which 
incorporate the software fix covered in the 
August i wo issue of THE rainbow. 

In the Telcom database. I released a new 
version of Kemiit (Version 21.5) by Sim- 
mule Turner, which significantly advances 
the state of the art. Francis Swygert contrib- 
uted the B I TB ANG driver, which offers some 
support for the serial port on the back of the 
CoCo 3 under OS-y Level II. 

If you want to see how a program auto- 
boots when you enter DOS. you can use Dan 
Mondays' posting in the C0C0SIG Utilities 
and Applications database. This program 
loads a disk's boot track into memory where 
the DOS command loads it. and then saves it 
to a file on disk. 

Charles Gibson posted a database pro- 
gram with an index to the files on rainbow 
ON DISK, as well as articles, hints and tips. It 
comes with five years of index information 
about THE rainbow! 

Danny Fye uploaded a list of features 
offered by the latest version of Autoterm for 
those considering either upgrading or buy- 
ing this telecommunications program. J 



Database Report 



OS-9 SIG 

General Information 

HAM RADIO LICENSE NEWS 
TANGERINE JcffChapin 

Applications 

SMALLC - BETA TEST 
THEFERRET Philip Brown 

UNIX UTILITIES 
DODGECOI.T Mike Sweet 

ED VERSION 3.1 
DODGECOLT Mike Sweel 

FONTMAN 1.31: FONT EDITOR 
EARTHER Shawn Driscoll 

EDICON 1.14: ICON EDITOR 
EARTHER Shawn Driscoll 

RAYTRACE BOUNCING BALL 
MITHELEN Paul Jerkatis 

Utilities 

DAY OF THE WEEK 

CHYDE Chris Hyde 

LPR - UNIX PRINTING UTILITY 

CHYDE Chris Hyde 

EASYEDIT BOOTFILE EDITOR 

RZAKER Bob Zaker 

TSHELL DEMO 

JSWIN John Swinson 

FIXTXT. LF2CR - TEXT FILTERS 



KINGTRENT Mike Huskey 

CLS - CLEAR SCREEN 
KINGTRENT Mike Huskey 

PRF- A PRINTER SPOOLER 
DODGECOLT Mike Sweet 

OELTA 

BRIANWHITE Brian White 

FONTCRACK: SPLIT MERGED FONTS 
EARTHER Shawn Driscoll 

FONTSTRIP: STRIP FONT FILES 
EARTHER Shawn Driscoll 

GDMAP. SHOW GRAPHIC DISK BITMAP 
XLIONX Mark W. Farrell 

Device Drivers 

NEW ACIA DRIVER DOCS - NEED HELP 

PAULSENIURA Paul Senium 

720K RAM DISK 

DOCBEAR John Wesson 

Patches 

BBCL0CK2.AR 

DENNYSKALA Dennis Skala 

MV2PAT.PAK 

XLIONX Mark W. Farrell 

NEW DISTO RTC CLOCK MODULES 

DODGECOLT Mike Sweel 

RAMMER PATCH 

DOCBEAR John Wesson 

Telcom 

KERMIT RELEASE 21.5 

EDDIEKUNS Eddie Kuns 

ACCESS COLOR BBS V2.3 

CSERINO Chris Serino 

BITBANG.BAS 

DSRTFOX Francis Swygert 

TOP TEN USERS LISTER FOR ABBS 

NES Eric Stringer 

CHRISTMAS. B09 

CLIFFORD Cliff Redding 

Graphics & Music 

CLIFFS OF DOVER. UME 

6STRINGER Larry Williams 

THE STRANGER. UME 

6STRINGER Larry Williams 

BALLAD (UMUSE) CASIO CT-630 

DMACIAS David Macias 

MORESONGS.AR 

6STRINGER Larry Williams 

ENTERTAINER. UME 

6STRINGER Larry Williams 

VICKY 4096 VF3 

JOHNHOHN John Holm 

SAUCER - MVCANVAS DRAWING 

BOBKEMPER Robert Kemper 

FACE ON WALLS-BOUNCING BALL DEMO 

GRAPHICSPUB Bob Monlowski 

PIANO CHRISTMAS SONGS BY DINO 

07ESRTIMOTHY Tim Faddon 

TALESPIN 

045JOE Terry Woods 

BOUNCING RAY BALLS DEMO 

GRAPHICSPUB Bob Monlowski 



PIANO MAN. AND OTHER UME SONGS 
(-STRINGER Larry Williams 

Programmers Den 

CC SOURCE. DOCS. EXECUTABLE 
EDDIEKUNS Eddie Kuns 

NEW TEXT SPLIT 
MISHOO * Mike Shook 

Grils & Gravy 

THRO "EM OUT! 
POLTERGEIST Brian Wright 

THE TWELVE DAYS OF XMAS 
POLTERGEIST ■ Brian Wright 

CoCo SIG 

General Information 

N0C0DE.TXT 



TANGERINE 



JelTChapin 



CoCo 3 (iraphics 

SEXY VANNA WHITE 

SANNUCCI Joe Sannucci 

ZMORE CM3 PICS BY HCR 

HOWARDC Howard C. Rouse 

ADULT MACNASTIE'S 

SHARROD Scoll Harrod 

C0C03 GRAPHICS 

HOWARDC Howard C. Rouse 

WH03.IMG 

TRAS Richard P. Trasborg 

AIRCRAFT CARRIER 

HOWARDC Howard C. Rouse 

XMAS EVE 

HOWARDC Howard C. Rouse 

PANDAS 

HOWARDC Howard C. Rouse 

C0C0MAX ART BY HCR 

HOWARDC Howard C. Rouse 

2 SUPER ANIMATED DEMOS FOR 512K 

SANNUCCI Joe Sannucci 

640 3-D VIEWER 

LDMOORE Larry Moore 

WH02.IMG 

TRAS Richard P. Trasborg 

Utilities & Applications 
DOS TO DISK 

DANMONDAY Dan Monday 

RAINBOW FILES INDEX 

CHASGIBSON Charles Gibson 

BOWLING STATS V5.2 

REDCOAT Don Joyce 

Music & Sound 

CHRISTMAS540.LYRA 

DFYE Danny Fye 

CHRISTMAS240.LYRA 

DFYE Danny Fye 



Telecommunications 
AUT063 
DFYE 



Danny Fye 



SFS 
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Would You Buy a Car You Couldn't Get Fuel For? 

Why Buy a Computer You Can't Get 

Software For? 

Many of you are now considering an alternative to the Color Computer to run OS/9. Are you really going 
to invest in an untried alternative with very limited software? Why not buy a computer that will run a UNIX 
Compatible (OS/9 like) operating system AND MS-DOS. According to published articles, this combination 
of industry-standard operating systems would run more than 90% of ALL of the software that has EVER 
been written. Compare the software bases represented below. We call these systems the OWL ATom.™ 
Can your alternative to the CoCo be fixed locally? On-site service is available most areas on the ATom. 




> 





These highly adaptable computers we 
call the OWL ATom 7 " series. They are not 
newcomers to the computer world, but are 
the current versions of computers which 
we have been building for more than 6 
years. All systems can be configured with 
your choice of hard drive, graphics 
monitor, and 6 different processors. The 
systems described here are typical of the 
new versions of our line which offer 2 
industry-standard operating systems. 



For general features of our OWL 
ATom including expansion capabilities, 
check out the table below. Comparisons 
are also given to several Tandy™ com- 
puters. The resolution of the optional 
VGA is also given. 

Typical system components; 

Processor: 80286-12 or 80386SX-16 

Floppy drive: 1.2 or 1.44 Meg 

Memory: 1MB 

Hard Drive: 40 MB, 28 ms. 

Monitor: TTL Monochrome 
(720X350) 

MS-DOS Software: 

MS-DOS (with all utilities) 

GWBAS1C 

Integrated Software including: 

Desktop Organizer with tracker 

Outliner 

Word Processor 



OWL ATom™ ET or SX 

Spelling Checker 
Spreadsheet 
Data Base 



Graphics program 

Communications 

UNIX Compatible Software: 

Coherent™ (A UNIX Compatible 

Operating System) 
C Compilier 
Full Screen Editor 
Line Editor 
Text Formattor 
AWK Language and Yacc 
Standard UNIX utilities 
Documentation: 
Over 1500 pages and VHS Tape 
One of the best features is the price: 



<3l295/$149r> 



FEATURES 




251)0 XI.* 


1000 11.2 


Processor (Speed) 


X<128n7J2) 


80286(10) 


80286(8) 


Total Slols 


S 


3 


4 


16 Bit Slols 


fi 


3 





Standard Memory 


1024K 


1024K 


640K 


Max. on Board RAM 


JOQUK 


I024K 


768K 


Graphics Output 


VGA 


VGA 


t'GA 


Max. Resolution 


1024X768 


640X480 


640X200 


Drive Slols 


s 


3 


3 


Hard Drive Interface 


Yi-silfiRit) 


Yes(l6Bi() 


Yes(8 Bit) 


Floppy Driv% 


1 .2 or 1 .44 Meg 


1.44 \lc B 


720K 


Power SuppJyjWatb) 


2M 


70 


67 


Warrant) ( Parts and Ijihor) 


lYear 


1 Year 


1 Year 



" Trademarks as follows: Model numbers -Tandy Corporation. MS-DOS- Microsoft. Inc.. 
OS/9 -MicroWare. Inc.. UNIX- AT&T. Inc. 



First year on-site service $45 (Most areas) 
VGA Color (800X600X256 colors) $400. 
Call 215-837-1917 for other options 

OWL- 
WARE 

P.O. Box 116 
Mertztown, PA 

19539 
Call to Order: 

(800)245-6228 

PA and Support: 

(215)837-1917 





Pro ven 



On the Razor's Edge of 



The New Frontier: 



The Most Advanced Color Computer 
Drive Systems Ever Offered! 



Fast No-Halt SCSI Floppies Using Optiona 
Proven Performance for Demanding Home or 



This is ihc most advanced, fully assem- 
bclcd CoCo hard drive system offered. 
Using the optional OMTI 5200 SCSI 
controller with our Hard Drive Inter- 
lace, our new system will support 
no-halt floppy drives. You need not wait 
while typing or worry about clock lime 
losses. Why be limited to 3 floppy 
drives? A complete system could now 
consist of 1-3 standard CoCo floppy 
drives. 1-2 (or more) hard drives, and 
1-3 no-halt floppies using standard (not 
just CoCo) OS/9 formal. You can use 



single or double-sided 40 or 80 track 
drives wilh ihc SCSI no-halt controller. 

There are several new features wilh this 
improved interface. These include: 

• Full SASI/SCSI compatible (this al- 
lows mam add-ons to the versatile 
SCSI buss) 

• No-Halt Floppies with optional SCSI 
controller allows full type-ahead 
during access 

• Low factory-direct prices 



I SCSI Controller 
Business Users 

• Fast Delivery from factory stock 

• Optional Real Time Clock with built 
in battery (3-10 year lifetime) 

• With the Clock you have 240 Bytes of 
battery backed up RAM for password 
protection or data storage! 

• Same super stable LRTech quality 



Interface Price only: $85. 
Real Time Clock-RAM: $25. 






20 or 30 Meg. 40 Meg. 80 Meg. 

System Prices: (Includes Hard Drive, case, & fan, SCSI Controller", 
LR/OWL Interface, Software. Fully assembled and tested.) 

$495. $535. $875. 

Super System Prices: (LR/OWL System as above but OMTI 5200 
SCSI Controller AND 3.5" or 5.5" HD 80 Track Floppy in same case) 



$595. $645. $1 039.(2 cases) 
•SCSI controller is OMTI 5100. Add $75 for OMTI 5200 with FDC. 

Introducing the Quick-Link" Interface 

Provides both a 64K Printer Buffer and Serial and Parallel Interfaces. 

Serial to Parallel Printer Interface (64K Buffer) $65. 

Converts serial computer output to psinillcl printer and also provides a 64K buffer in front of the 
printer. Serial side Female DB-2S and Parallel side is Centronics. Includes Centronics to Centronics 
cable and power AC-adaplcr. If you need an adapter from the CoCo 4-pln serial to DB-25 add $9. 
from 300-38,400 Baud. 



Parallel to Serial Interface (64K Buffer) 



$45. 



Same as above except it converts Centronics parallel computer output to DB-25 Female serial. I'Iiir 
into an IBM printer cable to provide output to a serial plotter. 



Parallel to Parallel (64K Buffer) 

This is parallel printer buffer wilh no conversion. 



$39. 



Drive System Parts 




Hard Drives 




20/30 Meg ST/PTI 


S229. 


40 Meg PTI 


265. 


80 Meg ST4096 


590. 


SCSI Controllers 




OMTI 5100 HDOnly 


$79. 


OMTI 5200 HD/FD 


169. 


OMTI 5400 HD/FD/Tape 


199. 


(Note: We have no drivers for tape yet) 


Cases and Cables 




Case, 45 Watt PS, Fan 


$105. 


Cable set O pieces) 


25. 


Drives have a 1 year limited warranty. 
Other parts are 90-day warranty. 
Please Note - At these prices, only very 
limited support can be given. 



Technology 



the Color Computer Frontier 





Floppy Drive Systems 

The Highest Quality for Years of Service 
Drive Systems (Half Height, Double Sided, 

Direct Drives) $ I 09> 

Drive systems complete with drive, controller, legal DOS, cable, case, 
power supply, and manual 

Drive 1 Systems (Half Height, Double Sided, 
Direct Drives) 5{> 1 It). 

New 3.5", 720K Drives for OS-9 with case 

& Power Supply $ I 4". 

Drive 1 Systems have drive, case, power supply. (You may require op- 
tional cable and/or DOS chip to use) 

Special for 0/1 Combos (0,1,2,3) $259. 
SALE Prices on Drives! 



r 



HALF- HEIGHT DRIVE 
UPGRADES FOR RS HORIZON- 
TAL CASES 

Why only double the capacity of your 
system when you can triple in the same 
case? Kit includes; double-sided lo fit 
your case, chip to run both sides of new 
drive, hardware, and detailed instruc- 
tions. Easy! Takes only 5 minutes! 

Model Only $119. 

500, 501, or 502 



All drives are new and fully assembled. 
We ship only FULLY TESTED and 
CERTIFIED at these low prices. We 
use Fuji, YE Data, and other fine 
brands. No drives arc used or surplus 
unless otherwise slated to you when 
you order. We appear to be the one of 
the few advertisers in Rainbow who 
can truly make this claim. We have 7 
years experience in the CoCo disk 
drive market! Wc are able to provide 
support when you have a problem. 



Drives 1 Year Warranty 



OWL Phones 

Order Numbers (only) 
1-800-245-6228 
1-215-682-6855 
Fax: 1-215-837-1942 
Technical Help 
1-215-837-1917 



OWL WARE Software Bundle 



Disk Tutorial/Utilities/Games 
DISK TUTOR Ver 1,1 

Learn how to use your disk drive from 
this multi-lesson, machine language 
program. This tutor takes you through 
your lessons and corrects your mistakes 
for a quick, painless disk drive introduc- 
tion. (This professionally written tutor 
is easily worth the bundle's total price.) 

3 UTILITIES 

A copy verify, copy, and DOS utility. 

2 GAMES 

We will select 2 games from our stock. 
These are sold for more than $20 each. 



Do not mistake this software with cheap 
"Public Domain" software which others 
offer. All of this software is copyrighted 
and professional in quality. The tutor is 
unique with us and has helped 
thousands of new users learn their disk 
drive. 



only $27.95 

(or even better) 

only $6.95 with 

any Disk Drive Purchase!! 



51 2K Upgrade 

Again at a popular price. Fully as- 
sembled and tested before shipping. 
Easy to install. Uses fast 120 ns. chips. 

Only $85. 

Now includes memory test, Ram Disk 
Lighting, Printer Lighting, and Back- 
up Lighting. All with an upgraded 
manual exclusive with OWL! 



Our prices include a discount for cash but 
do not include shipping. 

OWL-WARE has a libetal warranty policy. During the warranty 
period, all defective Hems will be repaired or replaced at our 
option at no cost to the buyer except tor shipping costs. Call 
our tech number (or return. Return ot non-defective or un- 
authorized returns ,v? S'.:b;?^' rr- .t ^.-. -<r .:r:H! -•-- 



OWL-WARE 

P.O. BOX 116 

Mertztown, PA 19539 








A guide to printer terms and features 



The Printer 
Primer 




by Cray Augsburg 



Many beginning computer 
users are happy just see- 
ing the computer doing its 
thing and printing the re- 
sults on the screen. At 
some point, however, these people realize 
they need a way to get a permanent copy of 
the computer's work. The goal of any printer 
is to provide you with a permanent and 
visible record of that work. Of course spe- 
cific requirements often dictate what type 
of printer a user needs, and the world of 
printers is sometimes a mysterious one. 

This article is not meant as a comprehen- 
sive buyer's guide for printers. Rather, it 
provides a general discussion of terms and 
features you ' 11 encounter when considering 
the purchase of a printer. Also included is a 
feature comparison of some primers that 
are often used with the Color Computer. 

Printers come in all shapes and sizes. In 
addition, they may use any one of several 
techniques to get images and text onto the 
paper. Each technique has specific advan* 
tages and disadvantages. For example, 
thermal printers, which literally bum tiny- 
dots on special paper, are relatively inex- 
pensive and very quiet during operation. 
They are very slow, however, and produce 
poor-quality printouts. 

Cray Augsburg is rainbow's managing 
editor and has an associate' s degree in 
electrical engineering. He and his wife, 
Ruth Ann, have two children and live in 
Louisville. Kentucky. His username on 
Delphi is CRAY. 



Printer Glossary 

ASCII — an acronym for American Standard 
Code for Information Interchange. A binary code 
used to communicate between computing devices. 
Each binary code represents a different character. 
ASCII was originally a 7-bit code allowing 128 
characters or symbols, but it has been extended to 
use all eight bits to allow 256 distinct character 
representations. However, the symbols defined in 
the upper 128 positions (often called the extended 
character set) arc not standardized. One printer 
might provide the IBM extended character set. 
another the Greek alphabet, and a third might offer 
publishing symbols. 

Bidirectional Printing — a situation in which 
a printer's printhead prints as it moves from right to 
left as well as from left to right. This is faster than 
unidirectional printing, but at the cost of accuracy. 
Draft printing modes often use bidirectional print- 
ing to increase speed. See also Unidirectional Prim- 
ing. 

Bit Image — a term used to describe memory- 
mapped graphics in which specific memory loca- 
tions control specific picture elements (pixels). 

Buffer — RAM usually internal to the printer. 
This memory is where the printer stores incoming 
data and download-character definitions. Gener- 
ally, the larger the buffer, the better off you'll be. 
However, buffer sizes of 2K or greater are usually 
sufficient for most CoCo-orientcd text and graphics 
printing. If you anticipate printing a lot of large 
files, look for a larger buffer to decrease printing 
time, or consider purchasing an external data buffer. 
Also, download characters (especially NLQ-type) 
require a lot of internal buffer space. A buffer that 
holds only one line is considered unacceptable 
because the computer must wait on the printer 
before sending each line, thereby increasing print 
time. We'd rather have the printer waiting on the 
computer than the other way around. In Figure 1, 
the top number represents the size of the built-in 
buffer. The bottom number, if there isone. indicates 



the maximum buffer size supported by the printer 
through optional memory upgrades. 

Character Matrix — the number of horizontal 
and vertical dots used to create the printed charac- 
ters. These values {horil. by vert.) arc different for 
various style and pitch settings, as well as for 
different fonts. 

Character Set — the set of alphanumeric- 
characters and symbols the printer can print. This is 
not to be confused with a font, which specifies how 
the characters will look. The ASCII character set is 
standard. In addition, most printers also support the 
IBM extended character sets I and 2. which include 
many special symbols and graphics characters. 
Many printers offer support for International sub- 
sets, which are special symbols used in other coun- 
tries. 

Color — some printers come with the electrical 
and mechanical requirements for printing text and 
graphics in several different colors. These printers 
use a four-color (red, yellow, blue and black) rib- 
bon to create color images. Generally they can print 
up to seven standard colors by mixing these inks. 
Through dithering (printing special dot patterns 
instead of saturating the area with a color), hun- 
dreds of different color shades are possible. In 
addition, single-color ribbons are often available 
for those printers that do support built-in color 
printing. 

Control Codes — commands sent from the 
computer to the printer (via software or direct 
command entry) that manipulate printer functions 
(i.e. bold, italics, font changes, linefeed size. etc.). 
Control codes are generally the ASCII codes from 
through 3 1 or an escape code (ESC) followed by 
a series of ASCII characters. These characters are 
not printed, rather they are interpreted and acted 
upon to control the printer. 

Density (maximum) — the number of address- 
able, single dots the printer can print horizontally in 
a one-inch space (referred to as dpi). Most common 
printers for personal use are capable of printing 240 
dots-per-inch. Standard laser printers offer a 300- 
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On the other hand, laser printers use a 
laser beam to draw an image on a copier 
drum. The image is then transferred to 
paper in much the same way a photocopier 
works. These printers are fast, quiet, and 
they produce excellent results. But those 
who have looked around can tell you just 
how expensive they are. 

By far the most popular printers for use 
with personal computers are dot-matrix 
impact printers. Dot-matrix impact printers 
remain the most popular because of the 
balance they strike between expense and 
quality of results. (Albeit, they are usually 
more than a little noisy.) Dot-matrix impact 
printers use a series of pins to transfer an 
image onto paper through an inked ribbon. 
Each character or image is composed of a 
matrix of dots. (For more ittfonnation about 



the different types of printers, read "Printer 
Overview" by Ed fillers on Page no of the 
May 1988 issue.) 

Keep in mind that while some terms and 
features are applicable to other printer types, 
the information presented here focuses on 
aspects of dot-matrix impact printers. The 
glossary included here defines many terms 
and features you'll encounter in the world 
of printers. 

Printers and the CoCo 

We are often asked if certain printers 
will work with the CoCo. The answer is 
simple — most any printer can be made to 
work with the Color Computer. However, 
you must take several things into consid- 
eration: 

The Color Computer provides printer 



output through its built-in 4-pin serial port. 
Radio Shack is the only company that of- 
fers a printer with asimilar port. If you plan 
to use another retailer's serial printer, you'll 
haveto make a special cable.This isusually 
no more involved than matching the pin- 
outs for the two serial ports and buying the 
appropriate connectors and wire. Marty 
Goodman often describes special printer 
cables in his monthly "CoCo Consulta- 
tions" column. 

However, most printers currently sold 
come with a parallel interface. Such an 
interface is more efficient, but causes obvi- 
ous problems for CoCo owners — it takes 
more than a cable to hook a 4-pin serial port 
toa 36-pin parallel port (at least, if you want 
it to work). Not being a group to let adver- 
sity hold it down, members of the CoCo 



dpi density. The leiicrs on this page were primed by 
a Linotronics lypeseuer using a density of 1 270dpi. 
Download Characters — bil-imagc primer 
characters you design to fit specific needs (e.g. 
math and electronics symbols: images for letter- 
heads). Defining download characters is not overly 
difficult, but it is time-consuming and requires a lot 
of work, even when done by technically-oriented 
users. Defining a download font requires manually 
calculating which dots to print in the character 
matrix to form all characters for the font. This 
information is then sent to the printer via a program 
the user writes (usually in BASIC). Printers with 
greater amounts of memory often allow NLQ as 
well as draft definitions. 

Draft — a single-pass print mode in which the 
characters arc formed from the least number of dots 
necessary to still allow legibility (usually). This 
mode (which is loosely referred to as another font) 
is found in nearly all printers and is commonly used 
lor first drafts (hence the name) and listings. 

Emulation — the ability of a particular printer 
to understand and accept codes for another printer. 
For instance, saying a printer emulates the Epson 
LQ-850 implies that, through a special mode, you 
can send it in any code you can send to an Epson 
LQ-850 and you'll get the same result. Unfortu- 
nately, this is not always true. There seems to be a 
gray area in many cases in that some codes are 
supported for a given emulation, while others are 
not. However. CoCo users often find some sort of 
Epson/IBM emulation advantageous. Most CoCo 
software give better results using an Epson/IBM 
driver than a driver for Radio Shack's less-standard 
Tandy mode. (Tandy is moving away from design- 
ing a Tandy mode into the printers it sells.) 

Escape (ESC) — an ASCII control code (its 
value is 27 decimal. IB Hex) preceding many 
printer commands. It indicates to the printer that the 
following ASCII values are to be treated as com- 
mands rather than printable characters. 

Font — an individual lypestyle or collection of 
characters and symbols, all of the same size and 
style. Some examples of different fonts are: Times 
Roman. Courier. Prestige and Helvetica. Most NLQ 
printers offer some variety of fonts. Don't confuse 
the terms/ii/i; and pilch, as some manufacturers do. 



Pica is not a font, it is a pilch. Bold and italic are not 
fonts, either, even though italic print is not sup- 
ported for all fonts at all pitches on some printers. 
Footprint — the width and depth dimensions 
of the printer. Although this is not usually a major 
factor, the printer you purchase may have to fit in a 
specific space on your computer desk. 

Friction Feed — the ability of a printer to feed 
single sheets of paper that don't have "edgies." If 
you plan to use friction feed primarily for profes- 
sional correspondence, see the printer in action 
before you buy it. Most of these paper-transport 
systems are accurate, but a shoddy transport gives 
you shoddy printouts. 

Front-Panel Control — the ability to control 
certain functions (font, pitch, prim quality, etc.) via 
switches on the printer's front panel. 

Head Pins — the number of pins buill into the 
prinihead. In general, the higher this number, the 
cleaner the printed characters. While NLQ results 
from a 9-pin printhead are often quite good. NLQ 
text from a 24-pin printer usually looks much crisper. 
Printers with 24-pin heads print NLQ with one pass 
of the printhead. whereas 9-pin printers take two. 
This results in faster NLQ printing on 24-pin print- 
ers. 

Italic — a style of type in which characters are 
printed at a right-slanting angle rather than straight 
up and down. The italic style is not always available 
for all fonts, pilches and emulations. 

Logic Seeking — the ability of the printer to 
"look ahead" at the incoming data and avoid mov- 
ing the head to "print" spaces at the beginning or 
end of a line. The head is moved as little as possible, 
thereby decreasing overall print time and wear on 
the carriage mechanism. 

NLQ (Near Letter Quality) — A printing 
mode in which characters are formed from a greater 
number of dots than in the draft mode. The resulting 
characters are much crisper in appearance. For 9- 
pin printers, each NLQ line is usually printed in two 
passes, while 24-pin printers take only one pass. 
Therefore, an important consideration for 9-pin 
printers is whether the primer operates in the unidi- 
rectional or bidirectional mode for NLQ. Bidirec- 
tional NLQ printing takes less time than unidirec- 
tional. 



Panel Lock — a feature on most printers with 
extended front-panel control that allows you to 
"lock in" the selected features, overriding software 
commands intended to change them. 

Paper Loading — on the chart this indicates 
whether paper is loaded from the front, rear or 
bottom of the printer. In many cases, this depends 
on the type of paper you are using. Single sheets are 
usually loaded from the top or from the front. 
Tractor-feed paper is usually loaded from the bot- 
tom or from the rear. 

Paper Parking — a feature on many push- 
tractor feed printers that allows you to move loaded 
fanfold paper temporarily out of the way. making 
room for single sheets wilhoul unloading the fan- 
fold paper altogether (a time-consuming process). 
This is not usually important for home use. but 
businesses and some other users find paper parking 
a handy feature. Paper parking also allows you to 
"unload" the paper during extended periods of non- 
use. As this moves the paper away from the platen, 
it prevents the paper from becoming unnaturally 
warped or curved. 

Paper Width — The maximum paper width 
the printcracccpts. In Figure I . the top number is for 
fanfold paper (wilh edgies) and the bottom number 
is for single sheets. In earlier days, primers were 
labelled as 80-column or 1 32-column. These labels 
are based on the number of pica ( 10-pitch) charac- 
ters the printer could print on one line. Condensed- 
pilch modes on most current printers eliminate the 
need for the wider paper carriages in many cases. 
Parallel Interface — a parallel interface is 
standard on most printers. This is usually a Cen- 
tronics parallel port using a 36-pin connector. Elec- 
trical considerations of the interface and the cable 
usually limit the length of the computer/printer 
cable to 1 2 feet. Longer cable lengths often resull in 
unreliable operation. If you need more distance, 
consider using a serial interface. CoCo users need 
some form of serial-to-parallel converter to use the 
parallel interface. See the section on serial/parallel 
conveners in this article. 

Pitch — the number of alphanumeric charac- 
ters printed per inch (cpi). Pica refers to 10-cpi 
printing, while elite means 12 cpi. Most printers are 
capable of some form of condensed ( 1 6.67- or 1 7- 
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Community developed serial/parallel con- 
verters that make connecting a parallel 
printer to the CoCo a snap. (See "Serial and 
Parallel" on Page 33.) 

When connecting any printer to your 
computer, it is important that you take 
special care to properly set the printer's DIP 



switches. These switches control the emu- 
lation mode and default settings of the 
printer. More importantly, the CoCo does 
not send a linefeed code (LF) to the printer 
when it sends a carriage return (CR) at the 
end of each line. In other words, the printer 
moves the printhead to the start of the line. 



but does not advance the paper. Unless you 
want to see a solid black stripe across the 
page, set the DIP switches so the printer 
interprets all carriage returns as a carriage 
return plus a linefeed (CR/LF). 

If you occasionally use a program that 
sends its own linefeeds, this setting causes 



cpi) priming as well as olhcr pilch scltings. In 
changing pitches, the dots forming ihe characters 
are printed closer togelher. allowing more charac- 
ters to fil inlo ihe same space. 

Print Speed — a rating usually given in ihe 
number of characters printed per second (cps). 
Factors that affect overall print speed are buffer 
size, draft versus NLQ settings, and pitch selection. 
The ratings provided here are manufacturers speci- 
fications. (Read that as "under optimum condi- 
tions.'*) Actual speed will most likely be lower, but 
you can use these numbers for ihe purposes of basic 
comparison. The ratings provided here are for a 
pilch of 10 characters-pcr-inch (also referred to as 
pica pilch). Because of the amount of dala in- 
volved, printing graphics usually lakes much longer 
than printing text. 

Proportional Spacing — a variable-pilch mode 
in which each characier is assigned a specific width 
rather than having a uniform width. For example, a 
"w" is assigned more space lhan an "i". 

Push/Pull Tractor — a push-tractor feed is a 
paper-iran spon mechanism in which ihe paper goes 
ihrough ihe tractor before it rolls around the platen 
(the big rubber wheel where all ihe action lakes 
place). The paper is pushed ihrough ihe printer. A 



pull-tractor feed is a mechanism by which the paper 
is pulled across ihe plalen by ihe tractor. Mosl 
botlom-fced printers use a pull iraclor. Rear feed is 
supported by a push-tractor in some cases and a pull 
traclor in olhers. One advantage of the push-feed 
mechanism is thai you don"l waste as much paper. 
(Wiihpull-lraclor printers, after prinlinga page, the 
printhead is usually two or three inches down ihe 
nexl blank page. You waste a sheet every time you 
print a new document because you can't prim al ihe 
top of (he firsl page. ) Another advantage of a push 
tractor in many cases is the inclusion of a paper- 
parking feature. 

Quiet Mode — a mode in which ihe primer 
makes multiple passes and/or reduces the number 
of dots printed overall in an altempi to decrease the 
noise level. The irade-off is priming speed. 

Resident Font — a foni preprogrammed into a 
ROM in ihe printer (as opposed 10 a download fom. 
which must be sent lo ihe primer as data). 

Serial Interface — mighl be necessary for 
longer distance applications. While some primers 
offer a serial interface (or optional serial/parallel- 
converting inlerface), only certain Radio Shack 
printers come equipped wilh a 4-pin DIN serial 
interface that works directly with the Color Com- 



puter. Mosi others use a 25-pin, DB-25 connector. 
You'll need lo build a special cable to use these 
printers. 

Suggested Retail — retail prices suggested by 
the manufacturers. Mail order and in-slore prices 
are usually much lower. Check ihe ads and shop 
around to find the best deals. 

Tractor Feed — A transport syslem thai uses 
sprocketed wheels (they look like tractor wheels) to 
continuously move fanfold paper ihrough the printer. 
The system is usually highly reliable in terms of 
positional accuracy. A wide variety of paper and 
labels is available with tractor edgies. In facl. many 
banks now offer checks in a iraclor-feed. or fanfold. 
format. 

Unidirectional Printing — a situation in which 
the printhead prints only while moving from left to 
right or (less frequently) from right lo left. After 
printing a line, the head must return lo the starting 
side of the platen before printing the nexl. This 
lakes longer than bidirectional priming, bul allows 
increased accuracy for graphics and NLQ text. By 
starting at the same horizontal position on each line, 
ihe printer ensures vertical lines are straight. (Ver- 
tical lines printed in the bidirectional mode on dot- 
matrix impact printers often look jagged.) □ 



OS9/68000 
JUST THE FACTS! 

The PT68K4 SINGLE BOARD 
COMPUTER - As seen at the 
ATLANTA COCOFEST -is available 
for IMMEDIATE SHIPMENT in 
Assembled or Kit Form! 

Upgrade to a powerful 68000 
microprocessor on an XT-size system 
board with 4 serial/2 parallel ports 
and up to 12MB of memory. The 
K4 is IBM PC/XT hardware 
compatible - and also supports VGA, 
SVGA plus high density floppy 
drives! 

16MHZ PT68K4 Assembled Board 
with 1MB DRAM - $499.00 

BARE BONES KIT: System Board, 
1MB. RAM, Cabinet, PS, High 
Density Floppy, OS9 - $849.00 

Professional OS9 Operating System 
with C COMPILER $299.00 

See the DELMAR AD for systems 
information! 

* PERIPHERAL 
TECHNOLOGY 

1480 TERRELL MILL RD. #870 
MARIETTA, GA 30067 
404/984-0742 

OS9 is a trademark of Microware 



Lyra is an easy to use music editor that lets you compose 
music on a graphics music staff with a mouse. Includes the 
100 page Lyra Companion. S35.O0 

CoCo MIDI Pro is a complete 16 track MIDI recording 
sequencer and hardware MIDI interface that gives you all the 
recording and editing features you need to make incredible 
music. 512K CoCo 3, Multi-Pak/Y-cable required. $125.00 

Upgrade your Colorchestra, Intercomp, or CoCo MIDI 1 & 
2 sequencer to the best! Send your master disk or manual and 
get CoCo MIDI Pro for only S40! (Offer good through 5/91) 

Streidt's Classics and Lyra Lybrary Classics - Two 

collections of classical music for Lyra. Each contains over 2 
hours on 2 disks. Requires Lyra to play. each S20.00 

Piano Rolls - Three volumes (two disks each) of genuine 
piano roll music. Requires CoCo MIDI Pro to play. $20.00 

Hot CoCo - 50 minutes of professional quality music, 
composed and recorded by CoCo users. Ask about the soon to 
be released volumes 2 and 3! $6.00 

PC-Lyra - All the features of Lyra plus a whole lot more for 
the IBM-PC compatible with a graphics display. 100% 
compatible with the CoCo version. $49.95 

Ordering information: Payment by money order, 
check, or credit card (Visa or Mastercard) is welcome. Please 
include $3.00 for shipping on all orders. Song listings of the 
music collections are available at no charge. 



MusicWare Hamlet Rt. 1261, Seaside, OR 97138 

(800) 321-1490 (orders only, please!) 
(503) 738-0119 (inquiries) 
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the printer to print extra blank lines. You 
can reset the switch manually for these 
occasions, or send a control code to tempo- 
rarily switch the printer to the carriage 
return-only mode. 

If you plan to use a serial printer, make 
sure the switches that control data transfer 
speed are set correctly. The default for the 
CoCo is 600 baud, but you can change this 
by poking the appropriate value from the 
following table into Memory Location ISO: 



Baud 


Value 


600 


87 


1200 


41 


2400 


18 


4800 


7 


9600 


1 



Another aspect of using printers with the 
CoCo is learning how to tell the printer 
what you want it to do. Printer manuals are 
a gold mine of information for the hacker, 
but from a user"s point of view, they rarely 
supply sufficient information. (I'm putting 
this rather kindly.) Still, the manuals list the 
codes necessary to make your printer ac- 
complish great feats. 

To send control codes requires nothing 
more than typing PRINT#-2. followed by 
the necessary codes. For example, to set the 
DMP-107 to print italics in the Tandy mode, 
you must send an escape code (ESC) fol- 
lowed by 66 and I. You would enter 

PRINT#-2.CHR$(27);CHR$(66):CHR$( 
1); 



The semi-colon at the end of the line is 
important. This character inhibits the car- 
riage return that would normally be sent, so 
the paper doesn't advance one line. To turn 
off italic print, send the same line, but 
replace I with 0. You can also send control 
codes using hexadecimal numbers. For 
example, you wouW initiate italics by en- 
tering 

PRINT#-2.CHR$(&H1B):CHR$(&H42);C 
HR$(&H1); 

To save time, many people use the actual 
ASCII characters when sending control 
codes. The ASCII character for decimal 66, 
as used in the first example, is the uppercase 
letter B. The line could be entered as 
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Tandy DMP-107 


N 


Draft. NLQ 


10. 12. 17, Prop 


IBM Graphics 
Tandy Codes 


Online/Offline 


N 


Tandy DMP-134 


Y 


Draft. NLQ 


10. 12. 17, Prop 


IBM Proprinter 


NLQ. margins, pitch 


N 


Tandy DMP-240 


Y 


Draft, Roman, Courier, 
Sans Serif, Prestige 


10. 12. 15. 17. 20. Prop 


IBM Proprinter X24 
Epson I.Q-2550 


font, pilch, emulation, 
color, macros, style, 
page layout, char, set 


Y 


Tandy DMP-302 


Y 


Draft, Roman, Courier, 
Helvetic Orator, 
Gothic. Prestige 


10. 12. 15, 17, 20, Prop 


IBM Proprinter X24 
Epson I.Q-850 


font, pitch, style, 
page layout, char, set, 
emulation 


N 


Panasonic KX-P1 124 


Y 


Draft, Courier, Sans Serif, 
Prestige. Script, Bold PS 


10, 12, 15, 17, 20, Prop 


IBM Proprinter X24 
Epson LQ-2500 


font, pitch, char, set, 
page layout, macros 


N 


Panasonic KX-P1 180 


Y 


Draft, Courier, Bold PS, 
Sans Serif, Prestige 


10, 12, 15, 17, 20, Prop 


IBM Proprinter II 
Epson FX-86e/FX-800 


font, pitch 


N 


StarNX-1001 


Y 


Draft, Courier, Orator, 
Orator-2, Sanserif 


10, 12, 17, 20, Prop 


IBM Proprinter II 
Epson I.X-8I0 


font, pilch 


Y 


Star NX- 1020 


Y 


Draft, Courier, Orator, 
Sanserif, Script 


10, 12, 17, 20, Prop 


IBM Proprinter III 
Epson FX-850/EX-800 


font, pitch, emulation, 
color, macros, page 
layout, char, set 


Y 


Star NX-2420 


Y 


Draft, TMS ROMN. 
Courier, Sanserif. 
Prestige, Script 


10, 12, 15, 17, 20, Prop 


IBM Proprinter X24E 
Epson LQ-850 


font, pitch, emulation, 
page layout, macros, 
character set 


Y 


Citizen 200GX 


Y 


Draft, Sans Serif. 
Roman. Courier 


10, 12, 15, 17, Prop 


IBM Proprinter in 
Epson KX-850/EX-800 


font, pitch 


Y 


Citizen GSX-140 


Y 


Draft, Roman, Courier, 
Sans Serif, Prestige 


10, 12, 15, 17, Prop 


IBM Proprinter XL/24 
Epson LQ series 


font, pitch, color 
page layout, emulation 
macros, char, set 


Y 


Scikosha SP-2000 


Y 


Draft, Serif 


10, 12, 17, 20, Prop 


IBM Proprinter II 


pitch, page layout 


Y 


Figure 2: Manufacturer's Specifications — Software and Control 
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Serial and Parallel 

Computers form data words from single bits, or 
Binary diglTs. Most personal computers, like the 
Color Computer, use words that are eight bits in 
length (a byte). While there are many ways to send 
computer data (electrons through wires, pulses of 
light, etc. I. there are only two basic forms in which 
the data can be sent: Serial and parallel. 

In serial communications between two elec- 
tronic devices, each bit making up a word is sent 
and received sequentially — that is. one bit at a 
time. A handshaking protocol allows both devices 
to know how many bits are to be transferred and 
how fast — they will both be able to determine 
when each word is complete and when to move to 
the next. 

In parallel data transmission, all bits forming a 
word (in this case a byte) arc sent at the same time. 
Timing circuitry allows the receiving device to be 
sure it has all the bits and lets it know when the next 
word can be expected. Since all bits in a word are 
transmitted at once, the process is much more 
efficient. 

Parallel interfaces arc not. however, without 
limitations. Cable capacitance effectively limits 
cable length in most cases. The generally accepted 
maximum reliable length for a parallel cable is 12 



feet. In contrast, serial cables using shielded cable 
are generally reliable at lengths of 50 feet or more. 
The Color Computer comes equipped with a 4- 
pin serial port that can be used to connect the 
computer to a printer. Appropriately. Tandy de- 
signed the same port into most of its printers (espe- 
cially those on the low end of the price scale). 
However, this 4-pin port is not standard and few 
other manufacturers followed suit. This pretty much 
limited CoCo users to Tandy printers. 

Adventurous CoCo users found they could build 
special cables on theirown. allowing thcirCoCos to 
work with the more standard serial ports found on 
other printers. And this works fine. However, print- 
ers using parallel interfaces are far more prevalent, 
and other methods were needed to allow CoCo 
users to take advantage of these products. A serial/ 
parallel convener docs just that — it accepts serial 
data in one end and turns it into parallel data on the 
other. 

Currently, three RAINBOW advertisers offer 
serial/parallel converters: Dayton Associates. Micro- 
corn Software and Supersoft. These devices are 
easy to install — plug the 4-pin DIN connector into 
the CoCo and the 36-pin connector into the printer 
and away you go. You can set the CoCo's sending 
data transfer rate to 9600 baud (or slower values if 
you want — but why?) and the printer should easily 
accept the converted parallel data. This increases 



your overall printing speed and efficiency. At least 
one converterlthc Blue Streak Ultima from Dayton 
Associates) currently sold in the CoCo market 
accepts data at up to 19.200 baud. You can achieve 
this transmission rate with a CoCo 3 in the high- 
speed mode set for 9600 baud. 

There is one caveat to serial/parallel converters, 
however: Some printers provide a source of 5 volts 
on Pin 18 of the 36-pin "Centronics" connector. 
Others do not: and of those that do, manufacturers 
often recommend this power source not be used. As 
most serial/parallel conveners are designed to get 
their power from this source, you may need to use 
a separate power supply. The advertisers who carry 
converters will, more than likely, be glad to offer 
assistance if you're not sure about your printer. 

A hidden advantage to using a serial/parallel 
converter with a parallel printer is the ability to put 
more distance between the computer and the printer. 
Since the CoCo is sending a serial signal, you can 
easily construct a cable to extend the serial line and 
move the printer to another room. Then use the 
converter at the printer end — you gain the distance 
and speed benefits. Of course, you'll have to weigh 
the advantages and disadvantages of walking to the 
other room to get your printouts. 

The bottom line is this: Serial/parallel convert- 
ers open the door for CoCo owners to use most 
parallel printers with their computers. □ 



PRINT#-2.CHR$(27):"B":CHR$(1): 

The problem with this is that it is time- 
consuming to decipher such control codes 
when debugging a program. 

CoCo word processors don't provide 
default drivers for the many printers avail- 
able — you must set up the word processor 
so that it knows the codes your printer uses. 
If you want to use your printer to its fullest, 
you'll have to learn how to implement its 
control codes. I encourage you to study the 
manual and learn how to control your 
printer. Your enjoyment of your system 
will only increase (or, perhaps you'll find 
you need to look for a more feature-packed 
printer). 

Buyer's Considerations 

It goes without saying, but ... it is very 
important that you keep an open mind and 
avoid impulses when considering a new 
printer. It's going to take some time after 
you buy a printer to understand all of its 
intricacies. Return policies vary. but. in 
general, once you've bought it, it's yours. If 
you can, visit a local computer store and see 
the printer in action — even if you plan to 
buy it from a RAINBOW advertiser (just 
don't tell the store salesman what you're 
doing). k 

Think about how you plan to use your 
new printer. Which features are absolute 
necessities and which are luxuries? If you 
are a programmer on a tight budget, and you 



need to print program listings only, do you 
really need NLQ and color capabilities? On 
the other hand, if you plan to run a business, 
can you expect to do well without these 
features? 

Avoid compromising your needs and 
letting your pocketbook be your guide. If 
you get a printer that doesn't have the 
features you want or need, you will be sorry 
(not to mention a few hundred bucks poorer 
when you buy a new unit to meet those 
needs). It might be better to wait until you 
can afford the right printer or until the price 
comes down. Also, look for good deals on 
a second-hand unit. 

A very important question is whether or 
not the software you plan to use supports 
the printers you are considering. While 
most word processors can be made to work 
well with just about any printer. Max 10 and 
Home Publisher work only with a limited 
selection. Contact the makers of the pro- 
grams you plan to use before making a final 
decision. 

Just as important is whether or not you 
can purchase software to accomplish your 
goals. If you want to print color-graphics 
images, can you buy a program to do this 
with the printer in question? Does the soft- 
ware come bundled with the printer? Some 
RAINBOW advertisers include screen-dump 
software (and even serial/parallel interfaces) 
with the printers they sell. 

Other factors to consider are built-in (or 
add-on) fonts, paper-feed mechanisms. 



paper (platen) width, emulations, down- 
load characters, and color and NLQ capa- 
bilities. And remember that not all features 
supported by a printer (italics, bold, propor- 
tional spacing, etc.) are necessarily avail- 
able at all pitches or with all fonts. 

Use figures 1 and 2 for reference. While 
we don't have the room to cover all printers, 
these charts are as complete as space al- 
lows, and the printers we mention are fairly 
representative. With hundreds of different 
printers on the market, you'll have to do a 
great deal of the legwork. But the informa- 
tion presented here should give you a good 
start. 

Conclusion 

This article has briefly explained several 
aspects of dot-matrix impact printing, and 
printers in general. The door is open, though, 
as each of these aspects deserves a full 
article in itself. We welcome your sugges- 
tions and article submissions, should you 
decide to follow up on this. 

If you need more assistance, your local 
computer stores and advertisers in THE RAIN- 
BOW are excellent sources of information. 
These sources have certainly been useful to 
me. In addition, my thanks go to RAIN- 
BOW'S technical editor, Greg Law. and to 
William R. Hall of Dayton Associates for 
the help and information they provided. 

The world of printers is sometimes a 
mysterious one indeed, but it doesn't have 
to be. Best of luck, and good hunting! /W\ 
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OS-9 
Hotline 



OS-9 Guidance 



THE RAINBOW Staff 



Where can I find a book that covers 
writing assembly-language programs 
i for use under OS-9 Level II? I've 
learned how to use BASIC and assembly 
language (using EDTASM+) under Disk BAS- 
IC. I also use BASIC09. But I have yet to find 
any literature to help me get started in the 
world of assembly with OS-9. 

R.w. Kemper 
Hinesville. Georgia 

HAt present, we know of no books ori- 
ented toward teaching how to pro- 
gram in assembly language under 
OS-9. However, programming under OS-9 is 
nearly the same as programming with 
EDTASM+. An exception is that OS-9 requires 
you to write position-independent code 
(PIC). This dictates the use of branch in- 
structions. Also, OS-9 uses no ROM calls. 
Instead of using a J SR instruction to jump to 
routines in ROM, you will use the OS-9 
opcode followed by a system-call number. 
For example, 

0S9 I$Read 

calls the read routine for the device speci- 
fied in the path number. Currently, the 
easiest way to leam OS-9 assembly-lan- 
guage programming is to study source code 
written by others. Also, see the upcoming 
June issue inwhich we are publishing a 
detailed article on assembly language for 
Level II . 



/ purchased several issues of RAIN- 
BOWONDlSKat a RAlNBOWfest and I'm 
trying to back them up. I use the Disk 
BASIC BACKUP command, and all appears to 
work normally. But when I do a MR on the 
disk, all I get is a bunch of lines with blocks 
followed by 229' s. Also. I have a CoCo 3 and 



I read in a back issue ofTHERAlNBOW about 
an upgrade that makes OS-9 work on this 
machine. Can you help? 

Ada Corcoran 
Caledonia. New York 

BYou can use BACKU P under Disk BASIC 
to copy OS-9 disks — the disk struc- 
tures used by OS-9 and Disk BASIC are 
the same. However, the directory structures 
used by the two systems are different. Disk 
BASIC uses a contiguous, single-level direc- 
tory structure that is written on Track 17, 
Sector 3, of the disk. OS-9 uses a hierarchi- 
cal directory structure and usually starts its 
directory entries on Track 0. Therefore, 
when you enter DIR with an OS-9 disk in 
Drive 0, Disk BASIC gives you the informa- 
tion stored on Track 17, which is usually 
meaningless. Once you boot OS-9. you can 
see the actual directory of the RAINBOW ON 
DISK (or any OS-9 disk) using OS-9's d1r 
command. 

Tandy at one time offered OS-9 Level I, 
Version 2.00.00, an upgrade that works on 
the CoCo 3. This upgrade is no longer 
available. Since you have a CoCo 3, though, 
you should seriously consider purchasing 
OS-9 Level II. Then you'll have access to 
multiple windows, and you'll be able to 
take better advantage of the CoCo 3 ' s extra 
memory. 



How can I copy a file from one direc- 
tory to another on an OS-9 disk? 

Keith Burt 
Needham. Massachusetts 

Let's take a look at the basics. OS-9 
uses a hierarchical directory struc- 
ture. This means an OS-9 disk may 



contain a number of separate directories, 
and each of these might contain more direc- 
tories and files, and so on. Each file on an 
OS-9 disk has its own associated pathlist 
(also called a path-name) that tells the sys- 
tem exactly where to find that file on the 
disk. A full pathlist includes the name of the 
device where the file is stored (in this case, 
a disk drive), the names (in order) of each 
directory and subdirectory leading to the 
file, and finally the filename itself. For 
example, the pathlist to the free command 
on your OS-9 System Master disk is /dO/ 
CMOS/free. This means the free command 
is in the CMDS directory on the disk mounted 
in Drive 0. If you move that disk to Drive 1 , 
the full pathlist becomes /dl/CMDS/f ree. 
The copy command expects you to use 
the syntax 

copy pathlist! pathlist! 

where pathlist! is the full pathlist to the file 
you want to copy, and pathlist! is the full 
pathlist to where you want to copy the file, 
as well as what name it should have. To 
copy the free command from the CMDS 
directory on the backup copy of your sys- 
tem disk to the SYS directory, you would 
enter 



copy -s /dO/cmds/free /dO/sys/free 

The -s option tells the copy command you 
want to use a single drive for the operation. 
(You are prompted to swap the source and 
destination disks.) With a little practice, 
using pathlists becomes second nature, and 
you'll learn shortcuts to using them. We 
encourage you to study OS-9's tree-like 
directory structure as well as the end and 
chx commands. 
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I'm working on learning BASIC09. and 
I'm transferring some programs pre- 
.... viously written in BASIC. I am having 
some problems trying to arrange an array 
so I can enter data into it. I have used the 
same input lines as in the BASIC program, 
and they work for strings but not for nu- 
meric data. I don't understand the error 
messages. Also, the error messages have 
numbers before them, but they don't often 
match any numbers in the program, so I 
don ' t know where to look for the error. Can 

you help? 

James E. Parsons 
Granite City. Illinois 

We admire your desire lo learn BAS- 
1C09, and rewriting BASIC programs is 
an excellent way to learn. The listing 
you sent is shown in Figure 1. The hexa- 
decimal numbers down the left edge are 
called offsets. They are intended as a guide 
for troubleshooting and commenting, and 
they represent the number of bytes required 
by each line in the procedure. These offsets 
change as you alter a program. Similarly, 
the number to the left of an error message 
indicates exactly at which byte in the proce- 
dure the error was encountered. This could 
be in the middle of a line, so the offset 
numbers might not match. 

The BASIC09 procedure you sent appears 



I 



to be a small part of a 
much larger program and 
is fairly straightforward. 
It dimensions several 
variables, sets the screen 
and proceeds to check 1 00 
records for a date. If a 
given record has no date, 
it is considered empty and 
the user is prompted to 
fill the record. 

PageA-2oftheBASlC09 
section of the Level 11 
manual tells us Error 65 
stands for "Wrong num- 
ber of subscripts." Ac- 
cording to the messages, 
this error first occurs at 
Offset S017F, which is 
somewhere between 
offsets S015D and $0183. A 
careful look shows that 
Variable gross has been 
defined as a single-di- 
mension, single-value 
variableoftypeREAL.lt is 
not defined as an array, so 
the program has no idea 
what you want it to do as 
far as the subscript (1 oop- 
counter) is concerned. Further, all the other 
errors occur at similar points for the variables 
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rea(path, c 


px. cpy. 
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szy) 


1nt 

{ 


path. cpx. 
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char buffe 
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buffer[0] 
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buffer[2] 


- (char) 


(cpx 


8. 0X00FF): 




buffer[3] 


= (char) 


(cpy 


& 0X00FF): 




buffer[4] 


- (char) 


(szx 


& 0X00FF); 




buffer[5] 


- (char) 


(szy 


& 0X00FF); 




writetpatr 


, buffer 


b): 





Figure 2 



Bar(path. 
int path. 



y) 
y: 



char buffer[6]: 



buffer[0] - 
buffer[l] - 
buffer[2] - 
buffer[3] - 
buffer[4] - 
buffer[5] - 
write(path. 



•\xlB' ; 

■\x4A' : 

(char) ((x » 8) & 0X00FF): 

(char) (x & 0X00FF): 

(char) ((y » 8) & 0X00FF): 

(char) (y & 0X00FF): 

buffer. 6); 



} 



Figure 3 





PROCEDURE Income_Input 






0000 BASE 






0002 DIM loopcounter: INTEGER 






0009 DIM company(100):STRING[20] 






001A DIM date(100):STRING[20] 






002B DIM gross. federal .state:REAL 






003A DIM city. social :REAL 






0045 PARAM year: INTEGER 






004C SHELL "display c" 


me Data Input" 




0059 PRINT year; " I n c o 






00E1 PRINT 




00E3 FOR loopcounter :-0 TO 100 






00F3 EXITIF date(loopcounter)="' 


THEN 




0102 ENDEXIT 






0106 NEXT loopcounter 






0111 INPUT "Date 


:".date(loopcounter) 




0137 INPUT "Company 


: " .company! loopcounter) 




015D INPUT "Gross 


$", gross (loopcounter) 




0183 INPUT "Federal Taxes 


$" .federal ( 1 oopcounter) 




01A9 INPUT "State 


$". state (loopcounter) 




01CF INPUT "City 


$", city (loopcounter) 




01F5 INP-UT "Social 


$". social (loopcounter) 




021B PRINT loopcounter 






0220 END 






017F ERROR #065 




01A5 ERROR #065 






01CB ERROR #065 






01F1 ERROR #065 






0217 ERROR #06.5 





federal, state, city and social. These 
five variables need to be defined as arrays in 
the DIM statements. Once you've done this 
and have the procedure working, consider 
using BASIC09's TYPE statement to organize 
the records. This can make disk I/O and 
record management much simpler and 
faster. 



After purchasing a copy of the C Com- 
piler. I recently came across a patch I 
want to pass along. This patch to 
c . prep tells the C Compiler to look for the 
DEFS directory on the default drive (7dd) 
rather than on the disk in Drive / d 1 . Use the 
following modpatch file to complete the 
patch: 



c.prep 
135d 31 



64 



Figure 1 



Can you tell me how to gain access to 
Level II' s graphics capabilities with C? I 
cannot seem to find the Level II Develop- 
ment System. 

John M. Gilhertson 
Portsmouth. Virginia 

Thanks forthe patch to c . prep. As for 
using graphics, you could build your 
own library. Do this using standard C 
source and linking the object ( . r) file with 
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The Rainbow Bookshelf 



The Rainbow Book of Simulations 

20 award-winning entries from THE RAINBOW's first Simulations contest. 
The Second Rainbow Book of Simulations 

The 16 Winners from our second Simulations contest. 
The Complete Rainbow Guide to OS-9 

Authors Dale Puckett and Peter Dibble demonstrate OS-9's multitasking and multiuser features. 
The Complete Rainbow Guide to OS-9 Level II Vol.1: A Beginners Guide to Windows 

Puckett and Dibble uncover the mysteries of the new windowing environment. 
The First Rainbow Book of Adventures 

Contains 14 winning programs from our first Adventure contest. 
The Second Rainbow Book of Adventures 

Featuring 24 of the most challenging Adventure games ever compiled. 
The Third Rainbow Book of Adventures 

The Excitement continues with 19 new Adventures. 
The Fourth Book of Adventures 

Fourteen fascinating new Adventures from the winners of our fourth Adventure competition. 
A Full Turn of the Screw 
The Rainbow Introductory Guide to Statistics 

Dr. Michael Plog and Dr. Norman Stenzel give a solid introduction to the realm of statistical 

processes. 



Name 
Address 
City 



Zip 



State 

3 Payment Enclosed, or J Charge to: 

3 VISA □ MasterCard □ American Express 

Account Number 

Card Expiration Date 

Signature 



JThe Rainbow Book ol Simulations (lirst) SASS'S 3.50 

J Rainbow Simulations Tape (lirst) 

3 First Simulations Package 

JThe Second Rainbow Book ol Simulations 

□ Second Rainbow Simulations Tape 

□ Second Rainbow Simulations Disk 
J Second Simulations Package with Tape 

□ Second Simulations Package with Disk 
JThe Complete Rainbow Guide to OS-9 
a Rainbow Guide to OS-9 Disk Set (2 disks) 
J Rainbow Guide lo OS-9 Package 

□ The Windows & Applications Disk tor 
The Complete Rainbow Guide 
to OS-9 Level II. Vol. I 

□ The Rainbow Book of Adventures (first) 

□ Rainbow Adventures Tape (first) 

□ First Adventure Package 

□ The Second Rainbow Book of Adventures 
Q Second Rainbow Adventures Tape 

□ Second Adventure Package 

□ The Third Rainbow Book ol Adventures 

□ Third Adventures Tape 

□ Third Adventures Disk Set (2 disks) 

□ Third Adventure Package with Tape 
□Third Adventure Package with Disk 

□ The Fourth Rainbow Book of Adventures 

□ Fourth Adventures Tape 

□ Fourth Adventures Disk 

□ Fourth Adventure Package with Tape 

□ Fourth Adventure Package with Disk 

□ A Full Turn of the Screw 

□ Introductory Guide fo Statistics 

□ Guide lo Statistics Tape or Disk (indicate choice) S,A95 S 

□ Guide to Statistics Package 
(indicate choice ol tape or disk) 
Add S2 per book Shipping and Handling in U.S. 
Outside U.S., add $4 per book 
Kentucky residents add 6% sales lax 
Canadian residents add 7% GST 

(Allow 6 to 8 weeks lor delivery) 

Mail to: Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. To 
order by phone (credit card orders only) call (800) 847-0309, 8 a.m. to 5 p.m. EST. For other 
inquiries call (502) 228-4492. 

Please note: The tapes and disks offered by The Rainbow Bookshelf are not stand-alone products. That is. they are Intended 
to be an adjunct and complement to the books. Even if you buy the tape or disk, you will still need the appropriate book tor loading 
and operating instructions. OS-9 is a registered trademark of the Microwave Systems Corporation. 
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your other programs. The graphics func- 
tions listed in the Windows section of the 
Level II manual are handled by writing a 
string to a window. For example, the func- 
tion to handle DWEnd might be written 

DWEnd(path) 
1nt path; * 
{ 

write(path. • , \xlb\x24 ,, .2) ; 
) 

Functions that accept arguments are a 
little trickier. The CWArea function accepts 
the (x,y) coordinates and the size (also as 
coordinates) as byte values. For easier 
manipulation, these coordinates should be 
declared as integers in the program that will 
be calling the graphics module. They should 
then be converted to byte values in your 
CWArea module. The function shown in 
Figure 2 uses an array to store the string 
temporarily. The code sequence for CWArea 
( l B 25) is stored in the first two elements of 
this array. Each of the coordinates has its 
upper byte masked (cpx & 0x00FF)soonly 
the lower byte remains. The coordinate is 
then typecast from an integer to a character 
(one-byte) variable. Typecasting may not 
be absolutely necessary, but it helps ensure 
the compiler doesn't accidentally stuff two 
bytes into the array. 

Drawing commands are even trickier 
because they use two-byte values for the 
coordinates. For these functions, you need 
to convert the coordinates into byte pairs. 
Look closely at the source code in Figure 3. 
Notice the technique used to split the x and 
y coordinates into byte pairs. The upper 
byte of the integer value is shifted right 
eight bits. This effectively moves the upper 
byte to the lower byte. The shifted value is 
masked with OxFF, and the value is cast to a 
character and copied into an array. The 
lower byte is handled simply by masking 
the upper byte, casting the value to a char- 
acter and assigning this value to the array. 

The Level II Development System (Cat. 
#26-3032) is available through Tandy's 
Express Order system. Call (800) 321-3I33. 
For a more in-depth discussion of using 
windows and graphics functions via C, see 
"BreakPoint" on Page 20 of this issue. 



Your questions regarding OS-9 are welcome. Please 
address them to OS-9 Hotline, THE RAINBOW, 
P.O. Box 385, Prospect, KY 400S9. 

We reserve the right to publish only questions 
of general Interest and to edit for brevity and 
clarity. Due to the large volume of mail we receive, 
we are unable to answer letters individually. 

Questions can also be sent lo us through the 
Delphi CoCo SKI. From the CoCo SKI> prompt, 
pick Rainbow Magazine Services. Then at the 
RAINBOW> prompt, type ASK {for Ask the Ex- 
perts) to arrive at the EXPERTS> prompt, where 
you can select the OS-9 Hotline online form. 
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When we use ihc lerm CoCo, we refer to an affcction- 
ale name firsl given 10 the Tandy Color Compuier by 
its many fans, users and owners. 

The BASIC program listings primed in THE 
RAINBOW are formatted for a 32-charactcrscreen — 
so they appear just as they do on yourCoCo screen. 
One easy way to check on the accuracy of your typing 
is to compare which character in a line appears under 
which. If the characters match — and your line end- 
ings come out the same — you have a pretty good idea 
thai your typing is accurate. 

We also have "key boxes" at the start of the listings 
to show you the minimum system a program needs. 
But. tin read the texi before you start typing. 

Finally, the little disk and/or cassette symbols on 
the table of contents and at the beginning of listings 
indicate that the program is available through our 
RAINBOW ON TAPE/DISK service. 



Using Machine Language 



The easiest way to enter a machine-language 
program into memory is to use an editor/assembler, a 
program you can purchase through Tandy's Express 
Order System. All you have to do. essentially, is copy 
the relevant instructions from the RAINBOW listing 
into the CoCo. 

Another method of putting an ML listing into the 
CoCo iscalled "hand assembly" — assembly by hand, 
which sometimes causes problems with ORG and EOU 
statements. You need to understand ML should such 
problems arise. 

Use the following program if you want to hand- 
assemble ML listings from THE RAINBOW: 

The Listing: 

10 CLEAR200.&H3F00:1-&H3F80 

20 PRINT ■ADDRtSS:":HEX»(D: 

30 INPUT -BYTE":BI 

40 POKE I.VALC&rT+BS) 

This program assumes you have a 16K CoCo. If 
you have 32K or more, or if you have a CoCo 3. 
change &H3F00 in Line 10 to &H7F0O and change the 
value of I to 4H7F80. 



you are familiar with the operating system. If you 
haven't "learned" OS-9 or are not comfortable with it. 
we suggest you read The Complete Rainbow Guide to 
OS-9 and/or The Complete Rainbow Guide to OS-9 
Level II. both by Dale Puckelt and Peter Dibble. 

The following is not intended as a course in OS-9. 
It merely states how to get the OS-9 programs from 
RAINBOW ON DISK toyourOS-9 system disk. Use 
the procedures appropriate for your system. Before 
doing so. however, boot the OS-9 operating system 
according to the documentation from Radio Shack. 

•a* Type load dlr copy 11st and press ENTER. 

*»■ If you have only one disk drive, remove the OS-9 

system disk from Drive and replace it with the OS- 

9 side of RAINBOW ON DISK. Then type chd /dO 

and press ENTER. If you have two disk drives, leave 

the system master in Drive and put the OS-9 side of 

RAINBOW ON DISK in Drive I . Then type chd /dl 

and press ENTER. 

83* List the read. me. f i rst file to the screen by typing 

list read. me. first and pressing ENTER. 

US' Entering d i r gives you a directors 1 of the OS-9 side 

of RAINBOW ON DISK. To sec what programs are in 

the CMOS directory, enter dl r cmds. Follow a similar 

method to see what source files are in the SOURCE 

directory. 

■>*' When you find a program you want to use. copy it 

to the CMOS directory on your system disk with one of 

the following commands. For a one-drive system: 

copy /d0/cmds/f1lename /dO/cmds/filename -s 

The system prompts you to alternately place the 
source disk (RAINBOW ON DISKlor the destination 
disk (system disk) in Drive 0. For a two-drive system: 

copy /dl/cmds/f llename /dO/cmds/f ilename 

Once you have copied the program, execute it 
from your system master by placing that disk in Drive 
and entering the name or the file. 

Tocopy a source file, use the above commands but 
replace cmds with source. 



Rainbow Check Plus 



OS-9 and Rainbow On Disk 



The Rainbow Seal 



The OS-9 side of RAINBOW ON DISK normally 
contains two directories'. CMDS and SOURCE. It also 
contains a file. read. me. first, which explains the 
division of the two directories. The CMOS directory 
contains executable programs and the SOURCE direc- 
tory contains ASCII source code for these programs. 
BASIC09 programs wilfcbc offered only in source 
form so they are found only in the SOURCE directory. 

OS-9 is a very powerful operating system. For this 
reason, it is not easy to learn OS-9 at first. However, 
while we can give specific instructions for using the 
OS-9 programs published in THE RAINBOW, you 
will find that the OS-9 programs are of little use unless 



The Rainbow Certification Seal is our way of 
helping you, the consumer. The purpose of the Seal is 
to certify to you that any product that carries the Seal 
has actually been seen by us. that it does exist, and that 
we have a sample copy here al Falsoft. 

Manufacturers of products — hardware, software 
and firmware — are encouraged to submit their prod- 
ucts to THE RAINBOW for certification. 

The Seal is not a "guarantee of satisfaction." The 
certification process is different from the review proc- 
ess. You arc encouraged to read our reviews to deter- 
mine whether the product is right for your needs. 

There is absolutely no relationship between ad- 
vertising in THE RAINBOW and the certification 
process. Certification is open and available to any 
product to the CoCo. A Seal will be awarded for any 
commercial product, regardless of whether or not the 
manufacturer or distributor advertises. 

We will appreciate knowing of instances of viola- 
tion of Seal use. 



The small box accompanying program listings in 
THE RAINBOW are part of a checksum system, 
which is designed to help you enter RAINBOW pro- 
gram listings accurately. 

Rainbow Check PLUS works by counting the 
values of each character you enter from a program 
listing. You can then compare the number you get to 
those printed in THE RAINBOW. On longer pro- 
grams, some benchmark lines are given. When you 
reach the end of one of those lines with your typing, 
simply check to see if the numbers match. 

To use Rainbow Check PLUS, enter the program 
and save it for later use. then type run and press 
ENTER. Once the program has run. type NEW and press 
ENTER to remove the BASIC loader from memory. 
Now. while entering a listing from THE RAIN- 
BOW, whenever you press the down-arrow key. the 
checksum program issues the 0? prompt asking you 
for a line number. Enter the last line number entered 
that also appears in the checksum table shown at the 
beginning of the listing, and your CoCo gives the 
checksum based on the length and content of the 
program in memory up to and including the specified 
line number. This is to check against the numbers 
printed in checksum table. If your number is different 
than shown in the table, check the listing carefully to 
be sure you entered the correct BASIC program code. 
For more details on this helpful utility, refer to H. 
Allen Curtis' article on Page 21 of the February 1984 
issue. 

Since Rainbow Check PLUS counts spaces and 
punctuation, be sure to enter the listing exactly the 
way it is published in the maga/.ine. 

The Listing: RBOWCHEK 

10 CLS:X-256*PEEK(35>+118 

20 CLEAR25.X-1 

30 X-256*PEEK(35)+118 

40 FOR Z-X TO X+137 

50 READ Y:W-W+Y: PRINT Z.Y:W 

60 POKE Z.Y:NEXT 

70 IFW-14367THEN80ELSEPRINT"DATA 

ERROR": STOP 
80 EXEC X:END 

90 DATA 182.1.106.167.140.120.13 
4 

100 DATA 126.183.1.106.190.1.107 
110 DATA 175.140.110.48,140.4.19 

1 

120 DATA 1.107.57.129.10.38,98 

130 DATA 52.22.142.2.221.159.166 

140 DATA 134.35.189.162.133.189 

145 DATA 176.47.189 

150 DATA 183.61.191.1.218.158.25 

160 DATA 109.132.39.19.52.16.174 

170 DATA 2.188.1.218.39.6.53.16 

180 DATA 174.132.32.237.53.16.17 

4 

190 DATA 132.48.31.191.1.218.79 

200 DATA 158.25.230.132.39.23.23 



210 DATA 132.39.10.48.2.171.128 
220 DATA 171.128.230.132.38.250 
230 DATA 188.1.218.39.4.48.1.32 
240 DATA 233.183.2.222.48.140.14 
250 DATA 159.166.166.132.28.254 
260 DATA 189.173.198.53.22.126.0 
270 DATA 0.135.255.134.40 
280 DATA 55.51.52.41.0 
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Barden's 
Buffer 



Using EZASM 



by William Barden, Jr. 
Contributing Editor 



Last monih we provided the listing 
for EZASM. a basic editor/assembler 
for the CoCo 3. Hopefully you had 
little problem entering the listing — 
it is a fairly long one. Let's look a 
little deeper and I'll show you how to use 
the program for your own assembly-lan- 
guage creations. 

The EZASM Screen 

Figure 1 shows the EZASM screen. The 
screen is divided in half with 23 lines in each 
half for a total of 46 lines. There is only the 
one screen. You cannot page back and forth 
to different screens. You're limited to a 
total of 46 lines of assembly-language code, 
which is enough to generate many simple 
machine-language programs that can be 
interfaced with BASIC programs or run stand- 
alone. You can chain together any number 
of these programs, but each one requires a 
separate assembly and some manual work 
to figure out linkage addresses. 

Each of the 46 lines has four parts, or 
fields, represented by dots on the screen. 
The first field is one character wide and is 
an optional label of A through Z for the 
instruction. Labels allow you to go to a new 
part of the program. The second field is a 
five-character field that holds the instruc- 
tion mnemonic. For example, you'd write 
ADDA for "Add to the contents of the A 
register." This field must always have a 



Bill Barden has written 35 books and hun- 
dreds of magazine articles about small 
computers . His newest Color Computer 
project. Connecting the CoCo to the Real 
World, is a book of CoCo interfacing proj- 
ects. He has over 20 years experience in the 
industry on systems ranging from main- 
frames to micros. 
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Figure 1: EZASM Screen Layout 



valid instruction mnemonic in it. The third 
field is a six-character operand field. This 
field is used for the instruction operand. For 
example, to add 23 to the contents of the A 
register, you'd write #23 in the operand 
field. The operand field is not used for all 
instructions. Some instructions require no 
operand at all. C LRA. for example, clears the 
A register and needs no further operand 
information. The last field is a 10-character 
comment field that can be used for any 
special notes, or for nothing at all . A typical 
assembly language line might look like 

A ADDA #23 ADD 23 + A 

But. without a label and a comment, the 
line would look like 

ADDA #23 

Assembly Errors 

One important thing to remember about 
EZASM is that it looks for specific field 
positions, so don't run things together or 



you'll get assembly errors. Assembly er- 
rors are indicated by an asterisk to the left of 
the text area. The error indication disap- 
pears when you have corrected the error 
and reassembled the program. 

Moving Around the Screen 

You can move the cursor around the 
screen using the up. down, right and left 
arrow keys. The left and right arrow keys 
wrap around the screen borders. The up and 
down arrow keys allow you to move through 
all 23 lines on the left side of the screen, 
through all 23 lines on the right, and back 
again. You can leave blank lines if you 
want. They are ignored during assembly. 
You can overwrite characters by moving 
the cursor with the arrow keys and retyping 
the character, or the whole line, if neces- 
sary. Press CLEAR twice to clear the entire 
screen and delete any assembly source 
you've entered. Be very careful when using 
this feature! Press CLEAR followed by any 
other key to abort the CLEAR function. 

Although blank lines can appear on the 
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Instructions with no limitations: 
ABX Add B to X 
AS LA Arithmetic shift left A 
AS LB Arithmetic shift left B 
ASRA Arithmetic shift right A 
ASRB Arithmetic shift right B 
CLRA Clear A 
CLRB Clear B 
COMA Complement A 
COMB Complement B 
DAA Decimal adjust A 
DEC A Decrement A 
DECB Decrement B 
INCA Increment A 
INCB Increment B 
LSLA Logical shift left A 
LSLB Logical shift left B 
LSRA Logical shift right A 
LSRB Logical shift right B 
MUL Multiply 
NEGA Negate A 
NEGB Negate B 
NOP No operation 
ROLA Rotate left A 
ROLB Rotate left B 
RORA Rotate right A 
RORB Rotate right B 
RTS Return from subroutine 
SEX Sign extend 
TSTA Test A 
TSTB TestB 

Instructions with some limitations: 

ADCA Add with carry A 

ADCB Add with carry B 

ADDA Add A 

ADDB Add B 

ADDD Add D 

ANDA And A 

ANDB And B 

ANDCC And CC 

ASL Arithmetic shift left 

ASR Arithmetic shift right 

BITA Bit test A 

BITB Bit test B 

LBCC Long branch if carry clear 

LBCS Long branch if carry set 

LBEQ Long branch if equal 

LBGE Long branch if greater or equal 

LBGT Long branch if greater 

LBH1 Long branch if higher 

LBHS Long branch if higher or same 

LBLE Long branch if less or equal 

LBLO Long branch if lower 

LBLS Long branch if lower or same 

LBLT Long branch is less 

LBMI Long branch if minus 

LBNE Long branch if negative 



LBPL Long branch if plus 



LBRA Long branch always 

LBRN Long branch never 

LBSR Long branch to subroutine 

LBVC Long branch if overflow clear 

LBVS Long branch if overflow set 

CLR Clear 

CM PA Compare A 

CMPB Compare B 

CMPD Compare D 

CMPS Compares 

CMPU Compare U 

CMPX Compare X 

CMPY Compare Y 

COM Complement 

DEC Decrement 

EORA Exclusive or A 

EORB Exclusive or B 

INC Increment 

JMP Jump 

JSR Jump to subroutine 

LDA Load A 

LDB Load B 

LDD Load D 

LDS Load S 

LDY Load Y 

LDU Load U 

LDX Load X 

LEAS Load effective address in S 

LEAU Load effective address in U 

LEAX Load effective address in X 

LEAY Load effective address in Y 

LSL Logical shift left 

LSR Logical shift right 

NEG Negate 

ORCC OrCC 

PSHS Push S 

PSHU Push U 

PULS Pull S 

PULU Pull U 

ROL Rotate left 

ROR Rotate right 

SBCA Subtract with borrow A 

SBCB Subtract with borrow B 

STA Store A 

STB Store B 

STD Store D 

STU Store U 

STX Store X 

STY Store Y 

SUBA Subtract A 

SUBB Subtract B 

SUBD Subtract D 

TST Test 

Pseudo-operations: 

FCB Fix constant byte 
FCC Fix constant character 
FOB Fix double byte 
ORG Originate 
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screen, you can delete one by positioning 
the cursor on it and pressing the SHIFT key. 
followed by the up arrow key. Create a 
blank line by pressing the SHIFT key fol- 
lowed by the down arrow key. 

Assembling Your Program 

Once you've entered the source code 
(the lines representing the assembly-lan- 
guage program), press Fi. This does two 
things: It assembles the source, and saves 
the source file as well as the machine- 
language program on disk. 

The source is "assembled" into binary 
data. This binary data shows up in columns 
to the left of the lines you've entered. The 
data is not shown in binary form, but in 
hexadecimal, a shorthand version of bi- 
nary. The first column contains four hexa- 
decimal digits representing the location in 
memory into which the data is placed. If 
you haven't specified otherwise, these lo- 
cations start at S7F00, almost to the halfway 
point of the 64K (65.536 bytes) address space. 
You can change this starting point by using 
the special ORG instruction described later. 

The second group of four hexadecimal 
digits varies in size from two characters to 
eight characters. Two to eight characters of 
Hex data represents one to four bytes of 
binary data. This is the actual data (in hexa- 
decimal) to be placed into memory at the 
locations specified. You'll see the location 
column increase as more instructions are 
assembled, in step with the size of each 
assembled instruction. This data is the so- 
called "machine-language" data that is 
stored in an object file after the assembly 
process is completed. 

TheFi function saves the current assem- 
bly-language data. When EZASM is first run, 
it asks for three filenames: The source input 
file, the source output file, and the object 
output file. 

The source input file is the text file 
containing lines of assembly-language 
source you've entered. Initially, you have 
no source file. But you'll create one by 
entering lines of text and saving them with 
Fi . Press ENTER initially for the source input 
filename when creating a new file. Later, 
you can specify the source output filename 
as a source input file for editing. 

The source output file is the name of the 
file in which you want EZASM to store the 
assembly-language source. EZASM creates 
the file if necessary. 

The object output file is the file in which 
the actual machine-language program is 
stored. It is always created when you press 
Fi. This data can be loaded at a later time 
with a LOADM command in Disk BASIC. 
When you use LOADM, the machine-lan- 
guage data is loaded into memory. It is 
ready to be run as an executable machine- 



language program — either called by a 
BASIC program or executed as a stand-alone 
program. 

Reading an Existing File 

Press F2 to load a previously entered 
source file for modification. There is no 
corresponding object input file since the 
machine-language program can be easily 
generated by reassembling the source file. 
You can assemble your source at any time 
by pressing FI. Each time you press Fi, you 
see the locations and machine-language 
data appear to the left of the text lines. You 
can now go back and change any text as 
required. After making the first text change, 
however, you'll see the locations and ma- 
chine-language data disappear from the 
screen — although some changes may be 
innocuous and may not affect the machine- 
language code, many changes do affect the 
locations of instructions and actual instruc- 
tion codes. EZASM clears the data to ensure 
erroneous data is not represented. 

Recap of Key Actions 

Here is a recap of the EZASM keys and 
their functions: 

Up Arrow — moves the cursor up one 
line at a time. 

Down Arrow — moves thecursor down 
one line at a time. 

Left Arrow — moves the cursor one 
character to the left. 

Right Arrow — moves the cursor to the 
right one character. 

CLEAR — clears the screen and the as- 
sembled data when pressed twice. 

SHIFT-Up Arrow — deletes the line at 
the cursor's current position. 

SHIKT-Down Arrow — inserts a blank 
line at the cursor's position. 

FI — assembles the currently entered 
source and saves the source output and 
object output files. 

F2 — reads a previously written source 
input file. 

Valid EZASM Instructions 

EZASM accepts most instructions and 
addressing modes available on the 6809 
microprocessor. I'll explain more about 
these next month, but a list of instructions 
and addressing modes is shown in Figure 2. 

The limitations for these instructions are 
as follows: 

— Labels must be single characters from A 
through Z. 

— Memory addresses must start with a $ 
character and be in hexadecimal, or referto 
a label. For example, you can add location 
S7FF0 to the A register by typing ADDA $7 FFO, 
or ADD G (where G is a label at S7FF0). 



— Certain indexing-type instructions can 
be used, but only in the form +vwJfor-wv, 

X. where vw is a three-character decimal 
value and X may be Register X, Y, U or S. 
Leading zeroes must be used (-001.X). 
Auto-increment, auto-decrement, and ac- 
cumulator offset instructions cannot be used, 
but the same result can be found by using 
the +wv, X form. 

— Indirect addressing cannot be used. 

— Direct page addressing cannot be used. 

— Relative branches must be of the long- 
branch type (i.e., LBCC instead of BCC). 
Long branches take one more byte, but 
accomplish the same thing and allow a 
branch to a location further away. 

— The pseudo-ops FCB and FDB can be used 
to generate one or two bytes of data. For 
example, you could have: 

A FCB 12 (constant of 12 decimal) 

B FDB 1000 (constant of 1000 decimal) 

— The FCC pseudo-op can be used to gen- 
erate character data. An example is: 

G FCC Press a Key ## 

— The ORG pseudo-op can be used to define 
the starting address for the machine-lan- 
guage data, or to redefine it: 

ORG $7E05 (redefine from S7F00) 

What are the implications of these sim- 
plifications? In fact, they do not affect many 
programs. Much of the power of assembly 
language is retained in EZASM. I'll show you 
how to construct simple programs in my 
next column. In the meantime, try assem- 
bling the program in Listing 1. Load and 
execute it with the BASIC program in List- 
ing 2. The assembly-language program 
simply clears the 32-Column mode screen, 
but in an instant! You'll be amazed at the 
speed of this program as compared to BAS- 
IC. EZASM might increase your interest in 
assembly language. □ 



Listing 1: CLRSCN 



LDA 


#$20 


LDX 


#$400 


A STA 


+000. X 


LEAX 


+001. X 


CMPX 


#$600 


LBNE 


A 


RTS 





Listing 2: CLRSCNDR 

100 CLEAR 1000.&H7EFF 
110 LOADM "CLRSCN.BIN" 
120 EXEC &H7F00 
130 PRINT "DONE" 
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CoCo 
Consultations 



Memory Upgrades 



by Marty Goodman 
Contributing Editor 



^^k How do I upgrade a I6K Extended 

^R Color BASH CoCo I? It has jumpers 

that provide settings for 4K, IbK and UK. 

J. Deane (DEANlCR) 

Kansas City. Kansas 

A You apparently have either a D- or E- 
board CoCo 1 . Look on the right side 
of the board. There should be a series of 
numbers followed by the letter D or E, or 
the words Rev D or Rev E. If you have a D 
board, the upgrade is quite complex and I 
do not have the space here to describe this 
process in detail. It involves making trace 
cuts under the board to reroute power to the 
rams. If the board is an E board, you can 
upgrade to 32K by moving all three jumpers 
in the vicinity of the memory chips to the 
32K position and moving the jumper near 
the PIA chip to the 32K position, too. Then 
cut out all eight capacitors attached to Pin 9 
of each DRAM chip. These capacitors are all 
in a single row near the DRAM chips. Then 
replace the 41 16 chips with 4164 chips. This 
gives you a 32K Extended BASIC computer. 
Getting access to the additional 64K is a bit 
more complex. Details on this type of up- 
grade can be found in my March 1990 article 
in THE RAINBOW. 



Martin H. Goodman, M.D., a physician 
trained in anesthesiology, is a longtime 
electronics tinkerer and outspoken com- 
mentator — sort of the Howard Cosell of 
the CoCo world. On Delphi. Marty is the 
SIGop of rainbow's CoCo SIG and database 
manager of OS-9 Online. His non-computer 
passions include running, mountaineering 
and outdoor photography. Marty lives in 
San Pablo. California. 



Returning Control to BASIC 

^^^ How do I rcium control of the com- 
^SL puter to BASIC after running a ma- 
chine-language program? 

Ralph McCormic 
Keno. Oregon 

A If the machine-language program 
does not disturb the lower area of 
memory where the BASIC variables reside, 
and if you saved the stack pointer location 
and restored it at the end of the machine- 
language program, (or if you never moved 
the stack pointer during your machine-lan- 
guage routine) you can return to BASIC with 
a simple RTS (Return from Subroutine) 
instruction. I use this for all my quick-and- 
dirty machine-language routines. If you are 
writing a long and elaborate ML program 
that stomps all over memory and destroys 
whatever was in the machine in BASIC be- 
fore it was executed, you merely need to 
make the computer do a cold start. On the 
CoCo 3, this can be done by poking a 
(zero) into location $71, then jumping to 
location S8C18 in ROM. On the CoCo 1 and 

2, you can jump to SA027 to produce a cold 
start once you put a in S71. 

True Lowercase 

^^^ How can I use the lowercase capa- 
^CL bilities of the last model CoCo 2 (the 
"CoCo 2B" ) under OS-9 Level I? 

James Gerrie 

Huntsville, Ontario 

Canada 

A I know of no way to do this. The only 
way I know to accomplish your goal 
of true lowercase with OS-9 is to get a CoCo 

3. If you drop by Delphi, you can find some 
good buys on CoCo 3s and OS-9 Level II 
software in the Classified Ads section. 



DeskMate 3 Bl ues 

^Kk I am having trouble downloading 
^KZ.from Delphi with DeskMate 3. Can 
you suggest anything? 

George T. Foshee, III (GS03FOS545) 
Stevenson, Alabama 

A There are many better OS-9 terminal 
programs than the one provided in 
DeskMate 3. 1 suggest dropping by the OS- 
9 SIG and asking around there. If you are not 
an OS-9 user, I suggest looking into Delphit- 
erm. a CoCo 3 shareware program by Rick 
Adams. For S 1 he sends you an authorized 
copy with printed documentation. You can 
reach Rick via Delphi under the username 
RICKADAMS. If you want to spend a bit more 
on a commercial Disk BASIC-based termi- 
nal program, the one I use most is Vterm. It 
sells for about S40 and has a nicer display, 
though Delphiterm offers far superior buffer 
handling in my opinion. 

Extended BASIC Upgrades 

How do I upgrade a CoCo 2 from 
_ BASIC to Extended BASIC? 

Charles Scanlon 
Simsbury, Connecticut 

A Different models of the CoCo 2 re- 
quire different upgrade procedures. 
If your CoCo 2 has two 24-pin ROM sockets, 
one with a BASIC ROM and the other empty, 
you need to order the 24-pin Extended BASIC 
ROM. If your CoCo has a single 28-pin ROM 
socket that currently houses a 24-pin BASIC 
ROM chip, you need to order the 28-pin 
BASIC/Extended BASIC ROM chip. You also 
need to cut, move, and resolder the five 64K/ 
I28K ROM size-select jumpers to the 128K 
position. I believe Microcom. Howard 
Medical, Disto. and CoCo Pro! all sell the 
ROM chips. Specify which chip you need. 
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No other training— in school, on the job, 
anywhere— shows you how to troubleshoot and 

service computers like NRI 



DIGITAL MULTIMETER 

professional test Instrument for 
quick and easv measurements. 

LESSONS 

aearcut. illustrated texts Build 
your understanding of computers 
step try step. 






HARD DISK 

20 megabyte hard disk drive you Install 
internally for greater data storage 
capacity and data access speed. 



/VEW/at-compatible computer 

Highspeed 80286 CPU (12 MHz dock. wart 
states), 1 meg RAM, 1.2 meg, 5V4- high- 
density floppy disk drive. 



wv 



c^ : 



MONITOR 

High-resolution, non-glare, 12- m 
monochrome monitor with tilt and 
swivel base. 



TECHNICAL MANUALS 

with professional programs 

and complete specs on 

your computer. 



DIGITAL LOGIC 
PROBE 

Simplifies analyz- 
ing digital circuit 
operation. 



SOFTWARE 

including MS-DOS, cw BASIC, word 
processing, database and spreadsheet 
programs. 



Only NRI walks you through the 
step-by-step assembly of a powerful 
AT-compatible computer system you 
keep— giving you the hands-on ex- 
perience you need to work with, 
troubleshoot, and service all of today's 
most widely used computer systems. You get 
all It takes to start a money-making career, even 
a business of your own in computer service. 

No doubt about it: The best way to learn to service computers is to actually 
build 2 state-of-the-art computer from the keyboard on up. As you put the 
machine together, performing key tests and demonstrations at each stage of 
assembly, you see for yourself how each part of it works, what can go wrong, 
and how you can fix it. 

Only NRI— the leader in career-building, at-home electronics training for more 
than 75 years— gives you such practical, real-world computer servicing experience. 
Indeed, no other training— in school, on the job, anywhere— shows you how to 
troubleshoot and service computers like NRI. 

You get in-demand computer servicing skills as you 
train with your own AT-compatible system— now 
with 20 meg hard drive 
With NRI's exclusive hands-on training, you actually build and keep the powerful 
new AT-compatiblc West Coast 1010 ES computer, complete with 1 meg RAM and 
20 meg hard disk drive. 

You start by assembling and testing the 101-key 'intelligent" keyboard, move 
on to test the circuitry on the main logic board, install the power supply and 1 .2 meg 
5 W " floppy disk drive, then interface your high-resolution monitor. But that's not all. 

Only NRI gives you a top-rated micro with complete 
training built into the assembly process 

Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive— today's most wanted computer peripheral— included in your course to 
dramatically increase your computer's storage capacity while giving you lightning- 
quick data access. 

Having fully assembled your West Coast 1010 ES, you take it through a complete 
series of diagnostic tests, mastering professional computer servicing techniques as you 
take command of the foil power of your computer's high-speed 80286 microprocessor 

In no time at all, you have the confidence and the know-how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 
what it takes to step into a full-time, money-making career as an industry technician, 
even start a computer service business of your own. 

No experience needed, NRI builds it in 

You need no previous experience in computers or electronics to succeed with NRI. 
You start with the basics, following easy-to-read instructions and diagrams, quickly 




DISCOVERY LAB 



complete Dreadboardlng 
system to let you design and 
modify circuits, diagnose and 
repair faults. 



moving from the fundamentals to 
sophisticated computer servicing 
techniques. Step by easy step, you 
get the kind of practical hands-on 
experience that makes you unique- 
ly prepared to take advantage of 
every opportunity in today's top- 
growth field of computer service. 

What's more— you leam at 
your own pace in your own home. 
No classroom pressures, no night 
school, no need to quit your pre- 
sent job until you're ready to make your move. And all throughout your training, 
you have the full support of your personal NRI instructor and the NRI technical staff 
always ready to answer your questions and give you help whenever you need it. 

Your FREE NRI catalog tells more 

Send today for your free full-color catalog describing every aspect of NRI's innovative 
computer training, as well as hands-on training in robotics, video/ audio servicing, 
electronic music technology, security ckttronks, telecommunications, and other 
growing high-tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, Wishington, DC 20008. 

AT Is a regfcaered trademark of International Business Machines Coiponufon 
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W Check one FREE catalog only 
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\] Computer programming 



□ Security Electronics 
O Electronic Music Technology 
[~~1 Basic Electronics 
^ Telecommunications 
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Looking for Amateur Software 

^Kk U hat amatew radio software has 
^^T come out for the CoCo since the 1985 
publication o/ WEFAX in THE RAINBOW? 

Donald Wood 
West Boy Is ton, Massachusetts 

A Since Ihen, I've introduced a Send & 
Receive version of WEFAX. and pre- 
sented an KTI'Y program for the CoCo that, 
like the wefax program, requires almost no 
hardware interface. The 8777 program is 
available for downloading from Delphi, or 
writetomeincareofTHER.MNBOW.ForSiO 
to cover costs. I'll send you a copy of the 
new WEFAX program and the rity program 
with 25 pages of documentation and WEFAX 
frequencies to which you can tune. The disk 
includes a Morse Code Practice program. 

^^ Serial Printer Cables 

flft How do I make a cable to hook my 
^R Okidata Microti ne 320 printer's 25- 
pin serial port to my CoCo 3' s 4-pin serial 
port? 

Sanjiv Patel (HOTCOCO) 

Calgary. Alberta 

Canada 

The following cable should work in 
your situation: 



4-Pin DIN 

2 

4 
3 



DB-2S 

20 
3 
7 



This assumes your printer is set to use 
Pin 20 (DTR) for hardware-busy handshak- 
ing and that it is set so that Pin 20 is low 
when the printer is busy. Note that some 
printers have internal DIP switches that al- 
low setting different pins on their 25-pin 
connectors as the busy-handshake pin and 
that allow setting the printer to make busy 
either a high or a low signal. If your printer 
has such switches (consult the manual ). you 
have to set them as outlined above. 

Adding Disk Drives 

How can I use an FD-502 Drive as 
. Drive I in another FD-502 case? 

Leon A I bin 
Glen Echo, Maryland 

A There are drive-select jumpers on the 
FD-502 drives. You need to set the 
drive to act as Drive 1 . not Drive 0. This 
may involve either resoldering jumpers, 
moving staking pins, or flipping dip switches 
on the logic board. You need to trace the 
lines coming from pins 10 and 12 of the 34- 
pin connector on the drive. These lines lead 



to the selection jumpers. Only one of these 
(either the trace from Pin 10 or the trace 
from Pin 12) continues into the drive select 
circuit beyond the jumpers. Pin 10 is for 
Drive 0. Pin 1 2 is for Drive 1 . This approach 
can be used to find the drive select jumpers 
on any unknown floppy drive. I believe the 
FD-502 did not have a removable terminator 
resistor, but instead used a soldered-in 1000- 
ohm terminator. If this is the case, you need 
not worry about termination. See my article 
"Disk Drives and the Color Computer" in 
the March and April 1990 issues of THE 
RAINBOW for more information. 

Genesis to CM-8 

How do I hook my CMS to a Sega 
Genesis game machine? 

John W. Hester, Jr. 
Selma. Alabama 

A Refer to "CoCo Consultations" in the 
September 1990 issue (Page 54) and 
November 1990 issue (Page 25). 

^^ DC Modem Pak Mods 

£k I'm in ili, process, of modifying <; 
^•T Tandy Direct Connect Modem Pak 
to turn it into a general purpose RS-232 Pak. 
I plan to remove the modem, readdress the 
6551 chip, and send the serial inputs and 
outputs of the 6551 through I -488 and 1489 RS- 
232 voltage-level converter chips, which I 
will power from the +12 and -12 volts avail- 
able on my Multi-Pak. My question: Do I 
need to invert the signals coming out of the 
6551 chip before I send them to the level 
converters? 

Mike Dalene (MDALENE) 
Winsted, Connecticut 

A No, you can hook appropriate inputs 
to the 6551 directly to outputs of the 
14X9 and 6551 outputs to appropriate inputs 
on the 1488. The signals on the 6551 pins are 
"active low" or "inverted." The 1488 and 
1489 level converters not only convert sig- 
nal level, but invert the sense of the signal 
as well. Thus, they go perfectly with the 
inverted signal levels of the 6551 chip. Note 
that THE RAINBOW will soon feature an 
article of mine on how to make such con- 
versions, and CoCo PRO! is already offering 
kits that I designed to make quick and easy 
conversions of the DC Modem Pak into a 
general purpose RS-232 pack. 

^^ Merging BASIC ROMs 

£|| ( an I a w a 27256 EPROM (as opposed 
^R to a 27C256 EPROM) in the CoCo 3 for 
experimenting with changes to the BASIC 
ROM? Or are there problems with too much 
power drain or incompatibility with signal- 
driving ability? Can I put both Disk BASIC 



and CoCo BASIC into a single EPROM in the 
CoCo 3 to remove the ROM in my controller 
and reduce overall power drain? 

Doug Pirkey 
New Cumberland, Pennsylvania 

A As you are apparently well aware, the 
power supply»of the CoCo 3 on the +5- 
volt line is marginal at best, and the power 
circuit tends to run quite hot. In fact, the 
relative reliability of the CoCo 3 as a whole 
is surprising to me given this bit of mar- 
ginal-quality design. I cannot be certain 
whether or not the 50 to 200 mA of extra 
power drain your NMOS EPROM has over a 
CMOS EPROM is critical, but it is possible. 
Given all of this, I suggest you just use a 
27C256. The 27C256 costs (brand new, quan- 
tity one) only a few dollars and only a dollar 
or so more than the 27256. I've seen them 
used at electronic swap meets for a dollar 
each in tubes of 15. You cannot put both 
CoCo 3 BASIC and Disk Extended BASIC 
into the same 27256 EPROM because CoCo 
BASIC occupies the entire 32K in the CoCo 
BASIC ROM. It accesses "hidden" parts of 
itself via bank select capabilities of the 
GIME chip, as documented in the Tandy 
Service Manual for the CoCo 3 and in 
several articles in THE RAINBOW on GIME 
chip operation (such as "GIME More Power" 
by Rick Adams). 

If you are concerned about too much 
stress on the power supply, the proper 
approach is to reengineer the power supply 
itself. Replacing the little TO-220 power 
transistor and its whimpy heat sink with a 
big, fat TO-3 power transistor and a thick, 
finned heat sink goes a long way toward 
making that power supply more substan- 
tial. Next, you can substitute a Radio Shack 
or other 18 VCT, 2- Amp transformer for the 
one that comes with the CoCo 3. Doing 
these things gets you plenty of extra power 
reserve. Finally, if you want to fix bugs in 
CoCo 3 BASIC, it makes far more sense to 
just buy Art Flexser's ADOS3. He has spent 
years perfecting numerous CoCo 3 bug 
fixes and significant enhancements, and his 
product is set up to allow you to burn it into 
a new Disk EPROM for an exceptional level 
of compatibility with Disk Extended Color 
BASIC. ADOS3 Extended supports both 40- 
and 80-track drives mixed together in the 
same system and a very flexible RAM disk 
on 5 1 2K systems. 

Random Seeds 

£k How (cm I arrange in %el really 
^R random numbers for a BASIC pro- 
gram? I'm getting the same "random" 
sequence each time I use the computer. 

Jason Bucata (JBUCATA) 
Femdale. Michigan 
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A An Flexser (ARTFLEXSER) offered the 
following advice on Delphi. Put the 
statement X-RND( -TIMER) at the beginning 
of your program. This ■"randomly" seeds 
the pseudo-random number generator in 
the CoCo each time you run the program. 
Be sure that this statement is executed only 
once at the start of the program and not 
repeatedly. In its "BASlCally Speaking" 
column. THE RAINBOW gave some wrong 
advice on that score ... the column incor- 
rectly advised readers to repeatedly execute 
the X-RND( -TIMER) statement during op- 
eration of the program. This results in less- 
random numbers. 

The CoCo-to-CoCo Connection 

How do I make a mill-modem cable 
to go between two CoCo 4-pin DIN 



ports? 



A 



wires: 



Len Stone (ELM) 
Chicago. Illinois 

The easiest approach involves mak- 
ing a cable with the following three 



Pin 


Pin 


2 


4 


3 


3 


4 


2 



If this does not work, you may have to 
arrange to tie Pin 1 of both CoCo's 4-pin 
DlN's High to +10 volts, for some CoCo 
terminal programs will not turn on their 
"receive" side unless they get a valid High 
on Pin 1 . the Carrier Detect line. 

The Serial Messenger 

^^k Hoy do I hook my Smith Corona SD 
^iR 300 typewriter with Messenger Mi 'el- 
ide computer interface to my CoCo 4-pin 
serial port? The Messenger Module adap- 
tor provides both a 25-pin serial and a 36- 
pin parallel port. 

C. Burgos 
Bayamon, Puerto Rico 

A Make the module send serial data to 
the 25-pin port. Then, carefully check 
the information you have on it. Set the 
module to use hardware handshaking in the 
form of a busy signal on Pin 20 with a High 
on that pin to mean Not Busy and Low on 
that pin to mean Busy. Having done this, 
make up the following cable: 



CoCo 4-pin DIN 

4 
3 
2 



Messenger DB-25 
3 

7 

20 



Set the Messenger Module's speed to 
the same speed you are using on your CoCo 
3, The CoCo 3 boots in BASIC at 600 baud for 
its serial port, but you can change this by 
poking value into Location 150. For example. 
POKE 150.1 gives you 9600 baud under 
BASIC if your CoCo 3 is running at I MHz. 
or 19.200 baud if your CoCo 3 is running at 
2 MHz. You should now be able to use the 
typewriter as a printer. 



Your technical questions are wel- 
comed. Please address them to CoCo 
Consultations, the rainbow. P. o. Box 
3S5, Prospect, kv <wos<>. 

We reserve the right to publish only 
questions of general interest and to edit 
for brevity and clarity. Due to the large 
volume of mail we receive, we are unable 

to answer letters individually. 

Questions can also be sent to Marty 
through the Delphi CoCo sic. From the 
CoCo sig> prompt, pick Rainbow 
Magazine Services. Then at the RAIN- 
BOW> prompt . type ASK (for Ask the j 
Experts) to arrive at the Exrerrs> 
prompt , where you can select the "CoCo 
Consultations" online form, which has 
complete instructions. 



All other pins are unused. 
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Dear fellow CoColst, 

For the last five months 1 have been offering you some super software at almost giveaway 
prices. Many of you have ordered and from your remarks you feel you received good value 
for few dollars. My primary ob|ecllve has always been to share my software with others. In 
an attempt to realize my goaUam making youth*, following unbelleveable offer 








- OVER $1 00 OF SOFTWARE - 

$00 

•- FOR ONLY J ^ J Plus S2 S/H __ — t 


















a OF 

PROGS. 


PROD. 

j 


PRODUCT NAME DESCRIPTION 

(from rsvlawa. cuiiom»f ». piogranwwra, a ma) 


REGULAR 
PRICE 








1 


CC3FIAGS--W btst Ri» playaliU kv lt» CoCo-.-i«. 8,39 


$10.00 








2 


V0CAB--* gtnl Scrabble pliyiliki'_rw. WO 


510.00 








3 


MASTER DIR--I ««y good disk ci!ilog«\J«. I0,«9 


510.00 








4 


PROGRAMS FOR FRIENDS.. J KkraWral progs. . 1 km gam 


510.00 








5 


THE RAINBOW INDEXES-"] stitasi* -.i wink* ko 
men IspMW. H.. mi TXH ««i««\BE5T HUETt nv Ml 


510.00 








6 


NIB COMPRESSORRICK'S COCO GALLERY "graphics cwfmuor- 


5250 








7 


GALLERY MAKER-'maki personalized CoCo gafcrits kill «ke 
RAINBOWS 'COCO GU.IEHY ON DtSK' 


510.00 








8 


PUZZLES- - ! Hi Res, IBS pt |lg-sn puoks, uMtles lot nuking you own ponies - 


510.00 








9 


TETRA-'my TETRIS pUyilikH mosl aMcang game" 


510.00 








10 


MASTER DIRECTORY 3--ittolum( UnttsUc Aa 
cetalogtr tor COCO 3. (RGB monitor required). BRAND NEW 


515.00 






1 


11 


STEVE RICKETTS PICS--M unbtllerabU HSCREEW 
pictures Iran STEVE RICKETTS.- BRAND NEW 


510.00 






IumitS 

SPECIAL 
Hyo 


tfThls offer Is good only on orders postmarked before June 1, 19 


91. 
).00 






j make only o v software purchase this year, this should be It!!! 

SEND CASH, CHECK OR MONEY ORDER FOR FAST RETURN 

PLEASE INCLUDE SJ.OO FOR SHIPPING/HANDLING 






DTPIT'C COMPUTER 

I\i V l\ O ENTERPRISE %™£™. ^ 






THE RAINBOW IS A UOIBTUtEO TRAM HAH* or FALSOFT. DIC. 





GRANITE COMPUTER SYSTEMS 

MODEMS 

NEW 9600 Baud V.32/V.42/V.42bis data moderns. MNP1-5LAPM. 

Error Correction and data compression (much higher effective throughput — as much as 

38400 Baud). External — call for price 

NEW PRICE 2400 Baud V.42/V.42bis data modems. MNP1-5/IAPM. 

Error correction and data compression (much higher effective throughput — as much as 

9600 Baud). External $1 89 (+S7 S4H). 

NEW PRODUCT 9600 Baud Send/Receive Fax modems. 

Send/Receive text/graphics files fromAo your computer/any Fax machine in the world. Full 

2400 Baud data modem capabilitiy. 

Includes software. External $149/lntemal $139 (.$5 S4H) 

NEW PRICE 9600 Baud SendFax modems. 

Send text/graphics files from your computer lo any Fax machine in the world. Full 2400 

Baud data modem capability. Includes software. External $1 29/lnternal $119 (.$5 S1H) 

NEW PRICE 2400 Baud Data modems External SI 09/lntemal $99 (.$5 SAH) 

These are all high quality modems made by Zoom Telephonies in the USA. Fully Hayes 
compatible. Two year mfg wairanty. Software available. 

S&H Canada (Air PP and Ins) V.42/v.42bis $12.00 Sendfax/Dala $8.00 

GCS FILE TRANSFER UTILITIES — Version 3.0 

The CCS File Transfer Utilities provide a simple and quick method to transfer text/binary 
files froovto a variety of floppy disk formats. 

Commands p C rj, FLEX disks: Dir, Dump, Read, Write 

PC disks: Rename, Delete, Format 
Handles most 5.25 and 3.5 formats. Any fevel sub-directories (PC). Binary files. Use 
pipes for multiple file transfers. Multi-Vue version can be used under Multi-Vue or as 
stand alone Shell commands. 

Requires OS-9 L2 (or COCO 3, LI for COCO 1 or 2, 2 drives (one can be hard/ramdisk, 
one floppy 40 T DD DS). Multi-Vue for Multi-Vue version. SDISK3 for COC03 - SDISK 
for COCO lor 2. Multi-Vue version $54.95 Standard version $44.95 

V3.0 updates (provide disk number) $15.00 

D.P. Johnson Software SDISK or SDISK3 $29.95 L1+L2 Ulils $75.00 
Shipping and handlling — any software $2.00 
Orders must be prepaid or COD. VISA/MC accepted. COO is additional. 

571 Center Road, Hillsboro, NH 03244 USA 
(603) 464-3850 

OS-9 i. ■ u*l«mjrt oi Mic.ov.w- Spurn* Cotponton »nd Motorola, Inc. 
US-DOS k • VMbnufnS; of Mkrotoft Corp. FLEX U • RnoJfMMnt oi TSC, Inc. 
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Turn of 



the Screw 



Multiple A-to-D Input 



by Tony DiStefano 

Contributing Editor 



Recently we looked at how to make 
your computer record tempera- 
tures by reading analog voltages 
from a temperature-sensor de- 
vice. The device we looked at is 
the LM34 temperature sensor. The way we 
built the circuit, though, only one device 
can be connected to the analog-to-digital 
converter we used. To avoid the limitations 
of that configuration. I dug into my library 
of data books in search of a solution. This 
month I'll show you how to connect as 
many as eight analog devices to that A-to- 
D converter. 

Several years ago a set of digital logic 
chips called the CD4000 series was intro- 
duced. The CD4000 series was one of the 
first families of devices to use CMOS 
(Complementary Metal Oxide Semicon- 
ductor) technology. This technology al- 
lows for very low power requirements, and 
battery operation of circuits using CMOS- 
based devices became possible. Also, the 
voltage requirements are a little more re- 
laxed. These parts work well with up to 18 
volts DC. I have built many projects using 
square 9-volt batteries. The only problem 
with CMOS parts is that they are very sensi- 
tive to static electricity — touch the 1C after 
a short walk across dry carpet and you 
might as well throw the chip away. 

Apart from the static problem, CMOS 
devices (and specifically the CD4000 series) 
are quite reliable. There are hundreds of 
parts in this series: ORs, ANDs. NORs, NANDs, 
and a whole complement of flip-flops. 
Among all these digital logic gates, there 



Tony DiStefano is a well-known early spe- 
cialist in computer hardware projects. He 
lives in Laval Quest, Quebec. Tony's user- 
name on Delphi is D1STO. 



are also some interesting analog parts. One 
is the analog multiplexer/demultiplexer. 

What is an analog multiplexer/demulti- 
plexer? Let's define the terms and find out. 
The term analog implies a signal that 
changes smoothly from one value to an- 
other. (As opposed to a digital signal, which 
changes in discrete steps.) Audio speakers 
and ampl ifiers are good examples of analog 
devices. Multiplexer and demultiplexer tell 
us the signals can be multiplexed (many 
combined into one) or demultiplexed (one 
broken down into many). An analog multi- 
plexer/demultiplexer is nothing more than 
an electronic switch. In the CD4<)<)0 series, 
this device is available in three different 
configurations: The CD4051 . the CD4052 and 
the CD4053. 

The pinout for the CD405I is shown in 
Figure 1A. This device is a single, eight- 
channel switch. It works much like an SP8T 



(single-pole. 8-throw) switch, but instead 
of turning a physical knob, you select which 
of the eight pins is connected to the com- 
mon pin. Unlike a digital multiplexer or 
demultiplexer, this device is completely bi- 
directional — as with a mechanical switch, 
any pin can be used as either an input or an 
output. 

On a mechanical switch, the position of 
the shaft determines which pole is con- 
nected. With an electronic switch there is 
no shaft. Instead, the device is switched 
digitally. Remember binary counting? 
(Hmm . . . this subject keeps creeping up 
every time I write about electronics.) I hope 
you have mastered this topic by now. If not. 
get a copy of my book. A Full Turn of the 
Screw, and check your back issues of THE 
RAINBOW. 

To count to eight using the binary num- 
ber system requires three bits. These are 
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referred to as A. B and C in Figure 1. The 
digital value of these bits determines which 
of the eight signals (0 through 7) is con- 
nected to the common pin. There is also an 
Inhibit pin (1NH) on the CD4051, which is a 
digital control signal. When the digital signal 
to the INH input is High (or a logic 1 ). there 
is no electronic connection to any of the 
signals — all pins are in the high-imped- 
ance mode. This works just like the center- 
off position on many mechanical switches. 
The second variation of the analog 
multiplexer/demultiplexer is the CD4052. 
The pinout for this part is shown in Figure 
IB. The CD40S2 has the same characteristics 
as the CD405I except it is a dual, four- 
channel device and has two commons. Each 
common can be selected from one of four 
pins. (It's like a stereo in which each side 
has four signals.) Both commons are con- 
trolled using common selector signals. Since 
there are only four signals to choose from, 
only two binary bits are needed to do the job 
(A and B). Again, the Inhibit pin works for 
both sections of the device at the same time. 
The third configuration is the CD4053. as 
shown in Figure IC. It. too. is similar to the 
CD405I. but is a triple, two-channel switch. 
It has three commons, but each has only two 
signals. Another difference is that each of 
the three commons can be controlled indi- 
vidually. The A input controls the first set 
of signals (X0 and XI). the B input controls 
the Y0 and Yl signals, and the C input 
controls Z0 and 21. As before, the Inhibit 
input sets all three commons into the tri- 
state mode. 

The CD4000 series was designed early in 
the history of digital chips, and since that 
time more series have been introduced. For 
example, the 74HC series is also designed to 
use CMOS technology. In fact. HC is an 
acronym for high-speed CMOS. The HC se- 
ries is, as far as options go. the most com- 
plete series available. In addition, the HC 
series includes a complete subset of the 
CD4000 series. It is called the 74HC4000 series 
and. you guessed it. the 74HC4051 . 74HC4052 
and 74HC4053 are pin-for-pin replacements 
for the CD405 1 . CD4052 and CD4053. respec- 
tively. When you are out getting these parts, 
you can choose either part number. 

Now. let's put this theory into use. What 
we have is one analog-to-digital converter 
at the computer end. and what we want is 
the possibility of using many LM34S with 
this converter. The best device to use in this 
case is the first, the CD405 1 . which has eight 
inputs and a single common. This allows 
for connection of up to eight LM34S to our 
circuit. "Why eight temperature sensors?" 
you may ask. Well, you might use one to 
measure outside temperature, one for the 
basement, one for the bedroom, one for the 



dining room, etc. If you want, you can even 
have one inside your refrigerator to make 
sure it doesn't get too hot in there. As you 
can see. the possibilities are endless. 

The circuit required to control and sup- 
port the analog switch is shown in Figure 2. 
U4 decodes the proper address for the switch. 
This 74LSI38 chip is a three-to-eight de- 
coder with three enables. The first enable is 
connected to the E clock of the CPU. This is 
necessary since the E clock is the qualifier 
for any Read or Write operation. The other 
two enable pins are connected together 
because only one enable signal is needed. 
The signal labeled NOTE l comes from Pin 
9 of the 74HC133 used in the previously built 
analog-to-digital converter. On the Select 
side, the circuit uses only the AO address 
line. If you study the previous circuit, you '11 
notice AO is not used. Using AO causes a 
memory map mirror. The mirror is at 
memory addresses SFFA8 and SFFA9. 
Decoding AO with the 74LSI38 gives two 
select lines and removes this mirror. The 
other two select lines. B and C, are not 



needed in this case and are connected to 
Ground. This causes output only on Y0 and 
Yl. When AO is Low, Y0 is selected. Y0 is 
connected to the label NOTE 2. Connect this 
to the wire left hanging after disconnecting 
Pin 9 of Ui in the original circuit. In effect 
what we are doing with U4 is removing the 
mirror and creating a second signal. The A- 
to-D converter is now memory-mapped 
only at SFFA8 and not at SFFA9. 

The second signal, Yl. is connected to 
the CLK input of US.which is a six-bit. D- 
type latch. The memory location for this 
latch is SFFA9. The six inputs for this chip 
come from the data bus (data lines DO 
through D5). Though the circuit uses only 
three bits, I connected the other three bits to 
allow for future expansion. The CLR pin of 
US is connected to the CoCo's Reset line. 
This clears all the bits to Low when you 
press Reset. The three used outputs of U5 
drive the three Select bits of the analog 
switch. As wired, the Inhibit pin is always 
enabled. The eight inputs of U6 can be any 
analog input, but in this case use the output 
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Submitting 

Material 
To Rainbow 



Coniributions to the rainbow are wel- 
come from everyone. We like to run a 
variety of programs that are useful, help- 
ful and fun for other CoCo owners. 

WHAT TO WRITE: We are inter- 
ested in what you want to tell our read- 
ers. We accept for consideration any- 
thing that is well-written and has a prac- 
tical application for the Tandy Color 
Computer. If it interests you. it will proba- 
bly interest lots of others. However, we 
vastly prefer articles with accompany- 
ing programs that can be entered and 
run. The more unique the idea, the more 
the appeal. We have a continuing need 
for short articles with short listings. These 
are especially appealing to our many 
beginners. 

FORMAT: Program submissions 
must be on tape or disk, and it is best to 
make several saves, at least one of them 
in ASCII format. We're sorry, but we do 
not have time to key in programs and 
debug our typing errors. All programs 
should be supported by some editorial 
commentary explaining how the pro- 
gram works. We also prefer that edito- 
rial copy be included in ASCII format on 
the tape or disk, using any of the word 
processors currently available for the 
Color Computer. Also, please include a 
double-spaced printout of your editorial 
material and program listing. Do not 
send text in all capital letters: use upper- 
and lowercase. 

COMPENSATION: We do pay for 
submissions, based on a number of crite- 
ria. Those wishing remuneration should 
SO stale when making submissions. 

For the benefit of those wanting more 
detailed information on making submis- 
sions, please send a self-addressed, 
stamped envelope (SASE) to: Submis- 
sion Guidelines. Tin-: rainbow. The Fal- 
sofi Building. P.O. Box 385. Prospect. 
KY 40059. We will send you compre- 
hensive guidelines. 

Please do not submit material cur- 
rently submitted to another publication. 



of the LM34s as described in my last column. 
The Common pin (X) of U6 connects to 
where the single LM34 was connected in the 
previous part. 
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I his month I'll 
show you how to 
connect as 
many as eight 
analog devices 
to the A-to-D 
converter. 



iJWMAj"U" ; 'fPSISKW^ • 



Construction and Testing 

Construction of this project is not diffi- 
cult. Just add three more sockets on the 
already existing board and wire the circuit. 
Be sure to remove the other chips before 
attacking the board with a soldering iron. 
Make sure not to cause static discharges 
with all these CMOS parts. Watch for the 
modifications made to the old part of the 
circuit. Remember to add a . 1 -uF capacitor 
from +5 volts to Ground for each new chip. 
As usual, not labeled in the diagram are the 
power connections to the chips. The power 
pins for the three new chips are 



Part# 

74HC405I 

74HCI74 

74HCI38 



+5 Volts GND 

I6&7 X 
16 8 

Id 8 



To make the board completely remov- 
able. I suggest you use connectors for all the 
LM34s. When you are finished, check your 
wiring. Plug in the board with the chips 
removed to see if the computer still works. 
If not. check your wiring for shorts. Next, 
turn off the power and insert all the chips. 

If all is well, turn the power on and start 
the testing procedure. The best tool for the 
following test is a digital probe. Start by 
checking Pin 15 of L'4. It should be High and 
not pulsing. While monitoring the same 
pin. enter the following command: 

POKE 8.HFFA8.0 



Pin 15 should pulse once. If not. check your 
wiring. If so, put the probe on Pin 14. It. too. 
should be High and not pulsing. Enter the 
following command: 

POKE &HFFA9.0 

Pin 14 should pulse once. If not. again check 
your wiring. If so. check to be sure Ql . Q2. 
and Q3 of US are Low. Then enter 

POKE &HFFA9.7 

The Q outputs should now be High. If so, 
most of the circuit is working. To see if the 
4051 is working takes a little more time. 
Address SFFA9 is the switch location. Pok- 
ing a number from through 7 into this 
location selects inputs X0-X7, respectively. 
Start with and make sure the voltage at xo 
matches that at X. Vary the input voltage 
and check again. Do this seven more times, 
once for each analog input. If inputs X0-X7 
work, the circuit is complete. 

Putting the System to Work 

Using the circuit is simple. Simply se- 
lect the analog sensor you want to monitor 
by poking a number from through 7 into 
location SFFA9. Once you have selected an 
input, follow the same procedure as de- 
scribed last time. Remember, however, with 
the original circuit you could use either 
SFTA8 or SFFA9. Now you can use only 
SFFA8. The other address is now used to 
select which input is to be used. 

For those of you with more experience 
and who require more than eight inputs, 
consider the following modification: In- 
stead of connecting 1NH directly to Ground, 
you could connect it to Q4. Then when Q4 
was Low. Vb would be active. When 04 was 
High. U6 would be disabled. You could then 
wire in another 74HC405 1 . The connections 
for A, B, C. and X (and +5V and GND) would 
be connected to the same places as for U6. 
The 1NH pin would be connected to Q5 of U5. 
X() through X7 would be eight more inputs. 
Because INH puts the X pin in the high- 
impedance mode, you would select one 
4051 or the other by ORing 8 or 16 with the 
control byte. Make sure you don't select 
both at the same time, or you ' 11 get aconfus- 
ing reading. Using Q6 in a similar manner 
would allow you to add yet another 74HC4051 
to the circuit, thus increasing the number of 
inputs to 24. 

The techniques and principles we've 
covered are useful in a wide range of appli- 
cations. Experiment and learn new ways to 
take advantage of the system. The possibili- 
ties are there. 
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View and print text files quickly with the CoCo 3 



Doc Reader 



When reading messages on 
various BBSs and infor- 
mation services, I often 
simply download all my 
mail into the terminal 
buffer and save it to disk for later reading. 
The problem is how to read the downloaded 
information — I could load the terminal 
program again and put the file back into the 
buffer, but there are limitations. I wrote 
Doc Reader after seeing an MS-DOS pro- 
gram called See, which allows users to load 
a text file, read it and search for strings, and 
print selected portions. You can use Doc 
Reader on any disk-based CoCo 3 to view 
and print most any text file. 

Enter the program as shown, and save it 
to disk as REAODOC.BAS. To execute Doc- 
Reader, simply type RUN"READDOC" and 
press ENTER. The screen switches to 80 
columns and a summary of available com- 
mands is displayed. (To get a printout of 
Doc Reader's, commands, put your printer 



Sluarl Wyss-Gallifent is a college junior 
majoring in Elementary Education. He has 
been computing with the Color Computer 
for eight years. His non-computer hobbies 
include singing and photography. Stuart 
can be contacted at 2123 Longview Road, 
Warrington, PA 18976. Please include an 
SASE when requesting a reply. 



by Stuart T. Wyss-Gallifent 

online at 2400 baud and press P.) The com- 
mand line appears across the bottom of the 
screen when you are viewing files. In the 
left corner is the name of the current active 
file, the current line number, and a list of 
functions. This menu bar is displayed at all 
times, except when the program prompts 
you for input, in which case the input line 
replaces the bar. 

To load a file press L. The screen clears 
and a directory appears. You are then 
prompted to enter the filename. Doc Reader 
reads any file, as long as it is in ASCII format. 
This includes .TXT, .ASCand .DOC files, or 
BASIC programs saved in ASCII (add . A to 
the end of the SAVE command when saving 
the BASIC program). If the filename you 
enter is not found on the current disk, the 
directory appears again. If the filename is 
valid, the program asks whether or not you 
want blank lines printed. To answer No, 
press ENTER and any blank lines in the file 
are omitted as it is read. This can save a lot 
of space, especially when you print the file. 
Next, you are asked if you want ANSI com- 
mands filtered. ANSI is a protocol used by a 
majority of MS-DOS BBSs as well as a few of 
the newer CoCo BBSs. The escape se- 
quences, which look something like 
ESC[0:33:20;12m, are used to select text 
colors and other attributes. Should you call 
a BBS that uses ANSI, select the ANSI-filter 
option. The filter slows Doc Reader down 
a bit, but removes practically all ANSI 
commands. The disk spins and the first 23 
lines are displayed. Notice the 



filename and the current line number in the 
left corner of the menu bar. 

Movement through a text file is fairly 
straight-forward. Press the down arrow to 
display the next line; hold it down to con- 
tinuously display lines. Press N to load the 
next 23 lines (basically a page). Press S to 
search for a text string within the file. You 
are prompted for the desired string. The 
program searches for the specified string 
from the current line to the end of the file. 
If it is found, the line in which it appears is 
printed on the screen and the menu bar 
reappears. Press T to return to the begin- 
ning of the file, or B to go to the end. Press 
E to exit Doc Reader. 

Press P to print the file; you have two 
printing choices. Use Option 1 to print the 
page currently displayed on the screen. Use 
Option 2 to print all text from the beginning 
of the file up to and including the page 
currently displayed. The program tells you 
how many pages will be printed. If you 
want to print the entire file, press B to go to 
the bottom of the file. Then print using 
Option 2. 

Doc Reader assumes your printer is set 
to 2400 baud. Change the poke in Line 160 to 
match the baud of your printer. The pro- 
gram also assumes you have just turned the 
printer on. and that it is in the default mode 
(for most printers) of 66 lines per page, 
standard 80 characters per line, and full- 
forward linefeed set. If your printer de- 
faults are different, include any required 
control codes in Line no. 
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Press BREAK at any lime during program 
operation to return to the menu bar. If an 
error of any kind is encountered during 
operation, the program automatically re- 
turns to the menu bar. This includes all I/O 
errors involving the disk drive. There are 
only two types of disk errors you are likely 
to encounter: Incorrect spelling of a file- 



name (resulting in an NE error) and an input 
past end of file (IE error). An IE error is 
generated at the end of every terminal buffer 
file because an End-Of-File marker is not 
included with the saved buffer. 

The program is 123 lines long and re- 
quires a 128K CoCo 3 and a disk drive. The 
speed-up poke is used in a few places in the 



program, but only in areas where no input/ 
output is being done. This should not cause 
any problems on the CoCo 3. 

I saved the program on the same disk as 
the terminal program I use (Uliimtiterm) so 
I can exit from the latter and boot Dot- 
Reader without changing disks. I save all 
my message buffer* on the same disk so 



CoCo 3 Disk 




40 45 

90 16 

160 209 

250 100 

330 104 

430 112 

550 154 

630 124 

710 134 

780 192 

890 

990 151 

1100 28 

END 122 



The Listing: READDOC 

1 'READDOC 

2 "WRITTEN BY STUART WYSS-GALLIF 
ENT 

3 'COPYRIGHT (C) MAY 1991 

4 'BY FALSOFT. INC. 

5 'RAINBOW MAGAZINE 

10 WIDTH 80:RGB:ATTR 1.0:PALETTE 
0.0:PALETTE 9.63:CLS 
20 LOCATE 28.1:ATTR 1 .0: PRINT" * 

READDOC v 1.1 *"; 
30 LOCATE 22.2:ATTR 5.0:PRINT" 
ASCII file reader 

40 LOCATE 16.3:PRINT" by Stuart 
T. Wyss-Gallifent (June 20.199 

0) ": 

50 LOCATE 16.5:ATTR 7.0:PRINT"He 

re is a brief summary of availab 

le commands:": LOCATE 16.6: PRINT 

STRING$(46."-"): 

60 FOR HE-1 TO 8:READ HE$: LOCATE 
4.2*HE+5:ATTR 1.0:PRINT LEFT$(H 

E$.12)::ATTR 7 .0: PRI NTR1 GHT$( HES 

.LEN(HE$)-12)::NEXT HE 

70 LOCATE 15.22:ATTR 5.0:PRINT"P 

ress P now to dump this summary 

to your printer" 

80 DATA L - load -gives a d1r 

ectory and asks for a filename t 

o load 

90 DATA down arrow -displays ne 

xt line. Hold for continuous di 

splay 

100 DATA N - next -displays t 

he next page (23 lines) 

110 DATA S - search-asks for a 

nd searches for the first occure 

nee of a string 

120 DATA P - print -either pri 

nt the current screen or up to t 

he current screen 



130 DATA T - top -jumps back 

the the beginning of the file 
140 DATA B - bottom-displays e 
ntire file without stopping 
150 DATA E - exit -exits the 
program 

160 POKE 150.18:' PRINTER BAUD P 
OKE SET TO 2400 
170 ' PLACE ANY NECESSARY CONTRO 
L CODES FOR YOUR PRINTER HERE (P 
ROGRAM ASSUMES 80 CHARS/LINE AND 

66 LINES/PAGE 
180 CLEAR 5000 

190 ON BRK GOTO 300:ON ERR GOTO 
300 

200 ' INITIALIZE MENU BAR AND BL 
ANK BAR 
210 Q$-STRING$(34.32)+"Load down 

Next Search Print Top Bottom Ex 
it":MID$(Q$.15.6)-"line:" 
220 R$=STRING$(78.32) 
230 POKE 282.0:' LOWERCASE ON 
240 LN-0:GOTO 310 
250 ' PRINT BLANK 
260 POKE 65497. 0:LOCATE 1.23:ATT 
R 1.2: PRINT R$;:ATTR 1.0:POKE 65 
496.0:RETURN 
270 ' PRINT MENU 
280 POKE 65497.0: IF VAL(MID$(0$. 
20.5) )<>LN THEN MID$(Q$ .20.5)-" 

":MID$(Q$.20.LEN(STR$(LN)))- 
STR$(LN) 

290 LOCATE 1.23:ATTR 1.2: PRINT Q 
$::ATTR 1.0:POKE 65496.0: RETURN 
300 ' 

310 I$-INKEY$:CF-0 
320 IF LPEEK(446202)<>116 THEN G 
OSUB 270 
330 IF I$<>"" THEN IF ASC(I$)>96 

THEN I$-CHR$(ASC(I$)-32) 
340 IF I$-"E" THEN GOSUB 1190 
350 IF I$-"L" THEN GOSUB 680 
360 IF I$="P" THEN GOSUB 920 
370 IF NA$="" THEN 310 
380 IF I$-"S" THEN GOSUB 820 
390 IF I$<>"N" THEN 410 ELSE LOC 
ATE 1.23:PRINT STRING$(78.32) : :H 
-0 
400 GOSUB 450:H-H+1: IF H<23 THEN 

400 
410 IF I$-"T" THEN GOSUB 1150 
420 IF I$-"B" THEN GOSUB 450:GOT 
420 
430 IF PEEK(342)-247 THEN LOCATE 

1.23:PRINT STRING$(78.32) ; :G0SU 
B 450 

440 GOTO 310 
450 ' LOAD A LINE 
460 IF E0F(1)— 1 THEN 1170 
470 LINEINPUT #1.A$ 
480 IF AN$-"n" THEN 630 
490 ' FILTER ANSI 
500 POKE 65497. 0:B-l:F2-0 
510 IF B<1 THEN B-l 
520 IF CF-1 AND INSTR( 1 .A$ . LEFTS 



(ST$.l))-0 THEN A$-CHR$(32) 

530 L1=INSTR(B.A$,CHR$(91)):IF L 

1-0 THEN 630 ELSE L0-L1 

540 IF L1+1>LEN(A$) THEN L3-109: 

GOTO 580 

550 L2-ASC(MID$(A$.L1+1.1)):IF L 

2<47 OR L2>57 THEN B-L1+1:G0T0 5 

30 

560 IF L1+2>LEN(A$) THEN L3-109: 

GOTO 580 

570 L3=ASC(MID$(A$.L1+2.D) 

580 IF L3-109 OR L3-72 OR L3-65 

OR L3-66 OR L3-67 OR L3-68 OR L3 

-74 THEN A$-LEFT$(A$.L0-1)+MID$( 

A$. Ll+3. 255 ):B-L0-1: GOTO 510 

590 IF F2-1 THEN Ll-Ll+1 :G0T0 56 



600 IF L3>46 AND L3<58 THEN Ll-L 

1+1 : F2-1 : GOTO 560 

610 IF L3<>59 THEN B-L1+3:G0T0 5 

30 

620 L1-L1+1:F2-1:G0T0 560 

630 POKE 65496.0: IF CF-1 THEN RE 

TURN ELSE IF YN$-"n" THEN IF LEN 

(A$)-0 THEN 460 

640 IF LEN(A$)>79 THEN LN-LN+INT 

(LEN(A$)/80):H-H+INT(LEN(A$)/80) 

650 LN=LN+1:MID$(Q$.20.5)=" 

":MID$(O$.20.LEN(STR$(LN)))-STR$ 

(LN) 

660 LOCATE 0.23:PRINT A$ 

670 RETURN 

680 ' LOAD 

690 CLOSE #1 

700 CLS:PRINT"Filename Ext Attr 

":PRINT" ":DIR: 

POKE 282.255 

710 GOSUB 250:LOCATE 1.23:ATTR 1 

,2:INPUT"Enter name of file and 

extention to view";NA$:ATTR 1.0: 

YN$-"" 

720 POKE 282.0:CLS 

730 IF LEN(NA$)>12 THEN 700 

740 IF INSTR(1.NA$.".")=0 AND IN 

STR(l.NA$."/")-0 THEN 700 

750 MID$(Q$.2.12)=NA$+STRING$(12 

-LEN(NA$).32) 

760 LN-0:OPEN"I".#1.NA$:IF YN$<> 

"" THEN 790 

770 GOSUB 250:LOCATE 0.23:ATTR 1 

.2:INPUT" Print blank lines (y/N 

)":YN$:ATTR 1.0:CLS:IF YN$<>"y" 

AND YN$<>"n" THEN YN$-"n" 

780 GOSUB 250: LOCATE 0.23: ATTR 1 

,2:INPUT" Filter ANSI commands ( 

y/N)";AN$:ATTR 1.0:CLS: IF AN$<>" 

y" AND AN$<>"n" THEN AN$-"n" 

790 H-0 

800 GOSUB 450:H-H+1:IF H<23 THEN 

800 
810 RETURN 
820 ' SEARCH 

830 GOSUB 250:LOCATE 0.23:ATTR 1 
,2:PRINT" String ( ENTER-'" ;ST$;" 
') "::LINEINPUT SP$ : IF SP$<>"" T 
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they can be easily read. The biggest advan- 
tage of Doc Reader is when replying to 
messages from other users on a BBS. To cut 
down on phone time, simply toggle the 
terminal buffer On, "quick-read" all your 
mail or other messages, and log off. Then 
save the buffer to disk, exit the terminal 
program, and boot Doc Reader. Now sit 



HEN ST$-SP$ 

840 ATTR 1.0:CLS 

850 IF E0F(D— 1 THEN 1170 

860 CF-1:G0SUB 470:CF-0 

870 LN-LN+1: IF LEN(A$)>80 THEN L 

N-LN+INT(LEN(A$)/80) 

880 GOSUB 270 

890 IF INSTR(l.A$.ST$)-0 THEN 85 

ELSE ATTR 1.0:LOCATE 0.23:PRIN 

T A$:H-0 

900 GOSUB 450:H-H+1:IF H<21 THEN 

900 
910 RETURN 
920 ' PRINT 

930 LOCATE 0.23:ATTR 1.2:PRINT" 
1) this page only 2) up to this 

page "+STRING$(39.32) ; : LOCATE 
65.23:PRINT"PAGES:"STR$(INT(LN/6 
0+. 99999)): :ATTR 1.0 
940 J$-INKEY$:IF J$-"" THEN 940 
950 ON VAL(JJ) GOTO 970.1040 
960 RETURN 

970 ' PRINT THIS PAGE: SCANS HEM 
ORY AND DUMPS TO PRINTER 
980 K2-0:POKE 65497.0 
990 J-442368 

1000 PP-LPEEKC J) : IF PP<32 OR PP> 
126 THEN PP-32 

1010 PP$-PP$+CHR$(PP):K2-K2+1:IF 
K2-80 THEN POKE 65496.0: PRINT # 
-2.PP$:PP$-"":K2-0:POKE 65497.0 
1020 J-J+2: IF J<446048 THEN 1000 
1030 POKE 65496. 0:RETURN 
1040 ' PRINT UP TO THIS PAGE 
1050 UT-LN:CLOSE #1 : L2-0: L3-0 
1060 0PEN"I".#1.NA$ 
1070 IF EOF(l)— 1 THEN 1170 
1080 CF-1:G0SUB 470:CF-0 
1090 IF YN$="n" THEN IF LEN(A$)- 
THEN 1080 

1100 L2-L2+1 :L3-L3+1 : IF LEN(A$)> 
80 THEN L2-L2+INT(.LEN(A$)/80):L3 
-L3+INT(LEN(A$)/80) 
1110 IF L2>UT THEN RETURN 
1120 PRINT #-2.A$ 
1130 IF L3->60 THEN PRINT #-2. ST 
RING$(66-L3.13)::L3-0 
1140 GOTO 1070 
1150 • TOP 

1160 CLS:CL0SE:G0SUB 760:RETURN 
1170 ■ EOF 

1180 LOCATE 0.23:ATTR 1.2:PRINT" 
■ ---END OF FILE 
--- press any key to continue 

":: CLOSE #1:ATTR 
1.0:EXEC 44539:G0T0 310 
1190 ' END 

1200 GOSUB 250:LOCATE 0.23:ATTR 
1.2:PRINT" Are you sure (y/n) ?" 
::ATTR 1.0 . 

1210 J$-1NKEY$:IF J$-"" THEN 121 
ELSE IF J$<>"y" THEN RETURN 
1220 CL0SE:P0KE 282.255:P0KE 113 
.0:EXEC 40999 
1230 • END OF PROGRAM 



back and read the mail at your leisure. 
Should a message require a response, dump 
the page to the printer. When you next call 
the BBS. you can be prepared to answer the 
questions quickly. You also have a perma- 
nent copy of important questions. If you 
want a list of files offered by a BBS. simply 
switch on the buffer, have the BBS list all the 



files, log off and print. Voila! — a hard 
copy of all the files, spaced to fit the page. 
Keep in mind, while my main use of Doc 
Reader is for BBS messages, it can be used 
to view and print most any text file saved to 
disk. If you have any questions about Dm 
Reader, please write to me. 

□ 



Special VIP Library SALE! 

Take \}>oU off the price of 
VIP Library or VIP Library /WDCE 



Get Down to Business With 

VIP Integrated Library 




The VIP Integrated Library combines all six popular VIP programs - Writer, Speller, Calc, 
Database, Terminal and Disk-Zap - into one program on one disk. The program is called VIP 
Desktop. From the desktop you have instant access to word processing with a spelling checker 
always in attendance, data management with mailmerge, spreadsheet financial analysis, tele- 
communications and disk maintenance. Just move the hand to the volume on the bookshelf and 
the application is there. 64K required. $149.95 VIP Library /WDCE for CoCo 3 $179.95 



Quality stand-alone VIP application programs 

64K Color Computer 1 & 2 128K-512K Color Computer 3 

VIP Writer includes VIP Speller $69.95 VIP Writer III includes VIP Speller $79.95 

VIP Calc $59.95 VIP Calc III $6995 

VIP Database $49.95 VIP Database 111 $69.95 

VIP Speller $34.95 VIP Integrated Library /WDCE $179.95 

VIPDisk-ZAP $24.95 includes Writer III, Calc III and Database III. 



SD ENTERPRISES 

VISA and MC accepted (805)566-1317 
P. O. Box 621 . Carpinteria, Ca. 93013 
California Residents add 6.5% Sales Tax 



UPGRADING? Send disk only and amount + $4 SH 
Upgrade any VIP program to VIP Library $99.95 
Upgrade VIP Writer to VIP Writer III $49.95 

Upgrade VIP Calc to VIP Calc III $29.95 

Upgrade VIP Database to VIP Database III $39.95 
Upgrade VIP Library to VIP Library /WDCE $99.95 



RAINBOW 



Stand-alone program orders add $4 Shipping in USA, $5 Canada, $7 Foreign. 



VIP Library program orders add $5 Shipping in USA, $6 Canada, $10 Foreign 
CERTIFIED COD orders add an additional $3.75. Personal checks allow 3 weeks tor delivery 
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Not only does Tandy produce our favorite CoCo, we think it produces the best portable and 
MS-DOS computers as well. We've found that when satisfied Color Computer users decide 
to add portability or MS-DOS to their computing habits, many stick with Tandy. For these 
people we publish PCM, The Premier Personal Computer Magazine for Tandy Computer 
Users. 

Each month in PCM, you'll find information and programs for the Tandy 1 00, 1 02 and 200 
portable computers. And you'll find even more coverage for Tandy's MS-DOS machines — 
from the graphics of the 1 000 to the power of the 5000. 

PROGRAMS AND PROGRAM DISKS! 

We learned from THE RAINBOW that readers want programs to type in . so each month we 
bring you an assortment of them: games, utilities, graphics, and home and business 
applications. For those who don't have time to type in listings, we offer a companion disk with 
all the programs from the magazine. Also included in PCM each month is the Software 
Shopper, an "onmail" database service from which you can order the latest shareware 
products from our Delphi databases for Tandy MS-DOS and PC users — even if you don't have 
a modem! 

TUTORIALS AND PRODUCT REVIEWS! 

As if all this weren't enough, we offer regular tutorials on DeskMate, telecommunications 
and hardware; assembly language, BASIC and PASCAL programming tips; and in-depth 
reviews of the new software, peripherals and services as they are released. Add it all up and 
we think you'll find PCM to be the most informative and fun magazine for this market todav! 



YES! Please send me a one year (12 issues) subscription to PCM for only $28.* A 
savings of 22% off the newsstand price. 



Name 



Address 
City _ 
State _ 
ZIP 



In order to hold down costs, we do not bill. 

My check in the amount of is enclosed. 

Charge to my: 
□ VISA □ MasterCard Zl American Express 

Acct. # 



Exp. Date 



Signature 



To order by phone (credit card orders only) call 800-847-0309, 9 a.m. to 5 p.m. EST. For other inquiries call 502- 
228-4492. 

* Canadian subscribers U.S. $38 plus 7% GST. Surface rate elsewhere $64, airmail $85. Allow 6 to 8 weeks for first 
copy. Kentucky residents add 6% sales tax. U.S. currency only, please. 

Mail to: PCM, The Falsoft Building, P.O. Box 385, Prospect, KY 40059 



A bright idea for monitoring clock speed on the CoCo 3 





by Richard Lorbieski 




ave you ever wondered at 
which clock speed your CoCo 
3 is operating? The only way 
to tel 1 whether the computer is 
in the high- or low-speed mode 
is with BASIC. If you type POKE 65497.0 
(the high-speed poke) after power up. you'll 
notice the cursor blinks faster. This means 
the computer is in the high-speed mode, but 
this is a crude way of checking the clock 
speed. Furthermore, if you*re in a program 
or using OS-9, it's impossible to tell at which 
speed the CoCo is running. Unfortunately. 
Tandy did not include a "turbo" indicator 
light for the CoCo 3. I have designed a 
circuit that indicates when it is running at 
0.89 MHz and when it is set to 1.78 MHz. 

The turbo board is a great first project. It 
is simple and compact. There are no traces 
to cut on the main board, and no software 
modifications are necessary. The project 
requires only a handful of components and 
can be built in one evening. Most of the 
parts can be purchased at Radio Shack or at 
a local electronics supply house. However, 
the 74HC74 might not be an in-stock item at 
the local supply store. Therefore, you may 
have to order one. The reason I decided to 



use a 74HC74 was that it does not require 
transistor drivers for the LEDs. I wanted to 
keep the circuit simple and compact. If you 



Richard Lorbieski is a computer science 
major at Texas A&M University. He has 
been programming with the CoCo since 
1983 and especially enjoys using BASIC09 
and C with OS-9 Lfvel II. He can be con- 
tacted at ISM Hawktree. College Station. 
TX 77845. Please include an SASE when re- 
questing a reply. His usemame on Delphi is 
RLORBIESKI. 




designed to last between 560ns and 1 020ns. 
Figure 1 shows how U2 operates. When the 
output of U l is "timed-out" in the 0.89-MHz 
mode of the CoCo 3. Pin 6 of U2 is enabled 
and goes High, thus lighting the red LED. 
However, when Ui is timed-out in the 1.78- 
MHz mode. Pin 5 of U2 goes High activating 
the green LED. 

Building the Project 

This project is designed for newcomers 
as well as hardware gurus. But for newcom- 
ers to building electronic projects, it is 
highly recommended that someone with 
experience help you build this circuit to 
avoid the possibility of an improper con- 
nection destroying your Color Computer. 
All the components can be mounted on a 
small printed circuit board. 

Figure 2 is the parts list for this project. 
Not shown in the schematic (Figure 3) are 
the power connections for the ICs. Vcc is the 
+5 volt line. The pins on Ul and U2 for +5 
volts and Ground are as follows: 



are unable to locate a 74HC74. try Jameco 
Computer Products (1355 Shoreway Road. 
Belmont. CA 94002. 415-592-8097) or JDR 
Microdevices (2233 Branham Lane. San 
Jose. CA 95 124. 800-538-5001 ). Or contact me 
and I'll try to help you find one. 

Theory of Operation 

The E clock from the Color Computer is 
fed into Pin 1 of the 74LS 123 (U I land Pin 2 
of the 74HC74(U2). The trigger timer is set by 
the input to pins 14 and IS of Ul. The 
duration of the trigger is controlled by Rl 
and C l . The trigger output on Pin 4 of U l is 



tc 

Ul 
U2 



+5 Volts Ground 



8 

7 



14 



Decoupling capacitors (0.1 uF) are used 
to filter any noise in the +5 volt line and one 
should be mounted close to each IC. One 
lead of each capacitor is connected to the +5- 
volt line and the other lead goes to Ground. 
I recommend you use sockets for the IC so. 
in case of malfunction, they can be replaced 
without desoldering the chip from the board. 
Another tip is to mount a connector to the 
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1120 
ns. 



CLK .ow 



0.89 MHz Clock 
(Slow Speed) 



Ground 



-i 1 Area where 74LS123 can time out. 



560 ■ i 

ns - ' CLK High 

4- 



1.78 MHz Clock 
(Fast Speed) 



Ground 



£ 

a 
Q 
rr 





1 


I 






oS 






^x 






Q3 






_i r-~ 



Output Pin 4 of Ul 



The 74LS123 triggers on the negative 
edge of the clock and loads the 74HC74 
with the clock data on the positive 
edge of the signal on Pin 4 of U1. 



Figure 1 



project board and use a cable with a connec- 
tor that matches the board connector. This 
makes it unnecessary to desolder wires on 
the project board to open the computer 
case. 

The best place to connect the cable wires 
is to the 68B09E microprocessor (labeled ici 
on the main board). Solder the wires on the 
bottom side of the main board and route 
them to the top. This avoids putting exces- 
sive heat on the CPU when soldering. Solder 
the Ground wire to Pin 1 , the +5-volt wire to 
Pin 7. and the E-clock wire to Pin 34. Before 
going any further, double check your work. 

Installation and Testing 

The best place to mount the board is on 
the underside of the top of the case. Mount 
it 2 to 3 inches from the ROM cartridge port 





Part 


Description 




Ul 

U2 

Rl 

R2.R3 

CI 


74LS123 
74HC74 

620-ohm resistor 
330-ohm resistor 
.001 -uf capacitor 


Misc. o.l -fiF capacitors (2) 
for the ICs, one red and one green 
LED , IC sockets, and one small project 
board. 




Figurt 


2: Parts List 



and 2 to 3 inches from the back of the CoCo. 
Before mounting the board, test the circuit. 



On power up. the red LED should imme- 
diately light. Next, enter POKE 65497.0 
(high-speed poke) and the green LED should 
light. If the green LED fails to operate, 
recheck your connections. If they are cor- 
rect, change the value of Rl. Use a resistor 
between 500 to 700 ohms. It is better to start 
with a lower value and increase it until the 
unit functions properly. To restore the CoCo 
to normal, enter POKE 65496.0 (low-speed 
poke). If everything works, install the turbo 
board inside the CoCo 3. 

At this time I do not have access to a 
CoCo 1 or 2. Therefore. I cannot guarantee 
the board works using the undocumented 
high-speed pokes on those computers. Per- 
haps in the future I can try it on an older 
CoCo. If so, I'll report my findings on 
Delphi. I hope the turbo board helps you. _i 
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Vcc 



R1 




620.n. 



A1 RC1 
B2 01 
CLRQi 



15 



Vcc 
Q 



14 



J" 



C1 

.001 \i 



U1 
74LS123 



CLR 
PRE 
D 

CLK 



Q 



Q 



R2 
330.n. 



-W 



U2 
74HC74 



R3 
330 jt. 



Red ("Slow") 






Green 
("Fast") 



Figure 3 
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Finance Utility 



Compound Interest 

by Marvyn Hooper 

This is a very short, yet useful pro- 
gram that compounds interest in annual, 
semiannual, monthly or daily periods. 
Simply run the program and enter the 
amount in question (savings, a loan, etc.). 
Next enter the interest rate and the term. 
Press the appropriate key for the method 
by which interest is calculated ( A. S, M or 
D) and the results appear on the screen. 
Press ENTER for another calculation or 
BREAK to quit. 

COMP-INTrunsontheCoCo 1,2 or 3. 
I think you will find the program to be 
very useful. 



The Listing: COMP INT 



•COMPUND INTEREST 

•WRITTEN BY MARVYN HOOPER 

•COPYRIGHT FEBRUARY 1991 

•BY FALSOFT. INC. 

•RAINBOW MAGAZINE 
10 CLS:PRINT"*COMPOUND INTEREST 
CALCULATIONS*" 
20 INPUT"AMOUNT";A 
30 INPUT"INT. RATE";R 
40 INPUT"YEARS";Y 
50 PRINT"PERIOD (A)NNUAL (S)E 
MI ANNUAL (M)ONTHLY (D)A 
ILY" 
60 A$«INKEY$ 



70 I FA$-"A"THEN80ELSEI FA$-"S"THE 

N110ELSEIFA$="M"THEN120ELSEIFA$- 

"D"THEN130ELSE60 

80 PRINT@330."** ANNUAL **" 

90 E-(1+R/100) A Y:T-A*E 

100 PRINT@418. "TOTAL AM0UNT-":T: 

EXEC44539:GOTO10 

110 PRINT0327."** SEMI-ANNUAL ** 

":Y-Y*2:R-R/2:GOTO90 

120 PRINT@328."** MONTHLY **":Y- 

Y*12:R-R/12:GOTO90 

130 PRINT@330,"** DAILY **":Y-Y* 

365:R-R/365:GOTO90 



L 
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The Assembly Line 
Food for Thought 



V 
by William P. Nee 



A great use for the computer is play- 
ing "what if' scenarios. Enter a 
bunch of variables, sit back, let 
your CoCo do all the work crunching 
numbers, and review the results. This 
month's program does just that with a 
simulation called Predator. 

A "world" appears as a 64-by-32 grid. 
The grid wraps around, so if you go off the 
right edge, you'll end up back at the left 
edge; or if you go off the bottom you'll be 
back at the top. Three different animals 
inhabit this world. The first animal can only 
move around and reproduce — it is mainly 
food for the others. Animal 2 is a predator 
that can move, reproduce, and eat Animal 
1 . The third animal is another predator that 
can move, reproduce, and eat both animals 
1 and 2. The two predators also starve if 
they don't eat within a specified time. 

Here's where you get to join in: You 
decide how many of each animal there will 
be, at what age they may reproduce, and 
how long animals 2 and 3 can go without 
eating before they starve. Based on this 
information, the computer plots all the 
animals' initial locations on a random basis 
and moves them according to the values 
you have selected and also on these rules: 



Bill Nee bucked rhe snowbird trend by retir- 
ing to Wisconsin from a banking career in 
Florida. The success of his 13-part series. 
"Machine Language Made BASIC" (July 
1988 to July 1989), prompted him to continue 
writing articles on Color Computer ma- 
chine-language programming. You may 
contact Bill at Route 2. Box 2I6C. Mason. Wl 
54856-9302. 



Animal 1 — moves only to vacant 
squares and can reproduce when it reaches 
the specified age. 

Animal 2 — tries to move first to a 
square occupied by Animal 1 . If there aren't 
any, it moves to a vacant square. It starves 
if it doesn't eat within the time specified by 
you. and it can reproduce when it reaches 
the age you picked and it's full. 

Animal 3 — same as Animal 2 except it 
first tries to eat Animal 1 or Animal 2. 

Moves are made on a random basis to a 
neighbor directly north, south, east, or west. 
An animal can reproduce only after it has 
moved or eaten, then both its old and new- 
locations start with a new age of 1 and an 
"eat value" of 1. Eating another animal 
increases that animal's eat value, which 
cannot exceed the initially assigned value. 
Not eating for a period of time decreases the 
animal's eat value. If the eat value reaches 
zero, the animal starves and is removed 
from the program. 

To plot all this information, the program 
uses four arrays: Current locations, moved- 
to locations, ages, and eat values. For other 
simulations in this series, you changed the 
status of just the current cell, but the infor- 
mation wasn't updated until the redisplay. 
In this simulation, you are immediately 
moving the contents of this cell to a new 
location. If you don't keep track of where 
an animal has been moved, you'll think it's 
a new one every time you run into it. So any 
lime an animal moves, the Move array must 
also be updated. When an animal moves, all 
it's information moves with it. The display 
starts in PMOOE 1 , 1 and switches to PM00E1 . 3 
for the next generation. The program keeps 



alternating between these two pages for 
each new generation. All the initial infor- 
mation for each animal is poked into the 
machine-language program by the BASIC 
program. 

The machine-language program in List- 
ing 2 is long because a lot of it is repeated 
for each animal. I did this rather than have 
several subroutines — a BSR takes so much 
time and there is plenty of memory. Lines 
100-370 assign all the variables. The four 
arrays are then cleared to zero. Routine 
Lone picks a random location within the 
Current array. If this location is occupied it 
tries another, but if it's vacant it stores a I 
there and puts a random age at the same 
location in the Age array. This continues 
for however many animals you chose. 

The same general procedure is followed 
in routine LTWO (Lines 660-950) with the 
addition of a random eat value stored at the 
same location in the Eat array. The LTHREE 
routine first checks to see if you want any of 
them. If you don't, the program goes right 
to the initial display. Otherwise the routine 
is the same as LTWO. 

Because all the variables begin with 
#$50, the DP register is set for this value in 
SHOW (Lines 1430-1860). Now the computer 
automatically assigns a #$50 in front of any 
location. Line 1510 clears the Move array 
since every location in it must be set to zero 
at the beginning of each generation. Lines 
1570 and 1630 center the display on the 
screen. 

Routine MOVE 1 begins the actual compu- 
tations. The program goes through the 
Current array until it finds a 1. It then 
checks the same location in the Move array 
to be sure that the 1 isn't actually the result 
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of a previous move. If it isn't, the animal's 
age is increased, but not to exceed the 
maximum age. Lines 2140-2210 clear the 
four direction options and start the random 
counter with a 4. If after four tries Animal 
1 can't move, the program moves on to the 
nexl cell. 

Subroutine RANDOM (Lines 7120-7470) uses 
a timer counter to simulate the CoCo's 
internal clock. The time keeps changing, 
and it is certainly faster than using the RND 
command. A random direction (0-3) is 
computed, and if that direction hasn't pre- 
viously been picked, the program goes to 
the corresponding routine where new loca- 
tions are assigned: 

R0= (X.(Y-l) AND 31) 
Rl = ((X-l) AND 63, Y) 
RZ = (U+l) AND 63. Y) 
R3 = (X.(Y+1) AND 31) 

The AND 31 or AND 63 accomplishes the 
wrap-around feature. This new location in 
the Current array is checked to see if it's 
vacant. If not. a new random location is 
picked. The same location in the Move 
array is checked (Lines 2240-2350). If it's 
clear, a 1 is stored in the new location (Lines 
2360-2400) and the old location and age are 
set to zero (Lines 2410-2550). The age is then 
transferred to the new location. Line 2560 
checks to see if the animal can reproduce. If 
it can. the old location and age are set to 1 . 
Every cell in the array is checked in ihis 
manner. 

The TWO routine follows the same proce- 
dure, except that in Line 3290 it first checks 
to see if it can locate and eat Animal 1 in any 
of it's four adjacent squares. If not, it goes 
to STARV2 where its eat value is reduced by 
one. When this value reaches zero, all traces 
of the animal are wiped out (Lines 3880- 
3970). If it's still alive, the animal tries to 
move (Lines 3990-4610) justas Animal 1 did. 
When it has moved or eaten, is the proper 
age and has a full eat value, the animal can 
reproduce (Lines 4630-4840). Again, both 
new animals start with 1 s for their ages and 
eat values. 

Routine THREE is exactly the same, ex- 
cept that it checks for Animal 1 or Animal 
2 when it tries to eat (Lines 5400-5440). At 
the end of the THREE routine the DP register 
is set back to zero and the program returns 
to either PAGE1 or PAGE3 where the new 
display is shown. The only way to stop the 
program is to push the reset button. When 
you've entered the program, check for er- 
rors with A/ NO/ NS/W¥. save the source code 
withW PREDATOR. ASM, and assemble it with 
A PREDAT0R.BIN /NS/WE. 

The BASIC program (Listing 1) clears 
space for the machine-language program 
and, if necessary, loads it. The screen is set 



to Color Set 1 and a random value is poked 
into the timer. Your data for the animals is 
read and poked into the proper locations. 
Data is recorded as follows: 

— The number of Animal 1 (try values 
from 50 to 200) 

— The age at which Animal 1 reproduces 
(try 3 to 6) 

— The number of Animal 2 (try values 
from 20 to ioo) 

— The age at which Animal 2 reproduces 
(try 10 to 20) 

— How long Animal 2 can go without 
eating (try 5 to 15) 

— The number of Animal 3 (from zero to 
about 10) 

— The age at which Animal 3 reproduces 
(try 10 to 40) 

— How long Animal 3 can go without 
eating (try 3 to 6) 

You can use any positive numbers for these 
values. After all. that's the fun of experi- 
menting. Some values cause animals 2 and 
3 to dominate and extinguish Animal 1. 
Other values allow Animal 1 to completely 
fill the display. When you find values you 
like, save them as data lines and work on 
them later. Since the initial locations were 
set on a random basis, the same data may 
have different results when rerun. But that's 
a lot like life itself. 

You can change Animal 3 and let it eat 
only Animal 2 by deleting Lines 5410-5420. 
Another variation is to let animals 2 and 3 
reproduce, regardless of their eat values, by 
deleting lines 4670-4700 and lines 6810-6840. 
This process allows them to reproduce more 
quickly, so you might want to start with less 



of them. You could even add a fourth ani- 
mal since the CoCo allows four colors. Feel 
free to experiment with the program and the 
animal data. Even small changes may pro- 
duce major results. 

Next time we'll look at how to sort word 
strings with machine language, as well as 
how to create a word-search puzzle. If you 
have any suggestions or ideas for future 
installments, please send them along. □ 



Listing 2: PREDATOR 



00100 
00110 

00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 



♦PREDATORS 

ORG 
NUM1 
ONEAGE 
NUH2 
TW0AGE RMB 
TWOEAT RMB 
NUM3 
THAGE 
THEAT 



RMB 
RMB 
RMB 



RMB 
RMB 
RMB 



ACROSS RMB 



DOWN 
TEMP 
RANDY 
TIMER 



RMB 
RMB 
RMB 
RMB 



RC0UNT RMB 



NEWX 

NEWY 

OLDLO 

NEWLO 

OCURR 

NCURR 

OMOVE 

NMOVE 

0AGE 



RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 



32K Disk 



# 



Listing 1: PREDATOR 

1 "THE ASSEMBLY LINE 

2 'WRITTEN BY WILLIAM NEE 

3 'COPYRIGHT (C) APRIL 1991 

4 'BY FALS0FT. INC. 

5 'RAINBOW MAGAZINE 
10 CLEAR 200.&H5000-1 
20 X-RND(-TIMER) 

30 POKE &HC1.8:POKE&H500F.RND(3) 

40 IF PEEK(&H5027)<>142 THEN LOA 

DM"PREDATOR":POKE&HFF40.0 

50 FOR N=0 TO 7:READ X:P0KE &H50 

00+N.X:NEXT 

60 PM0DE1.1:PCLS 

70 PM0DE1.3:PCLS 

80 CLS:PRINT@103. "LOADING DATA" 

90 PRINT@167."ANIMAL1 -";PEEK(&H 

5000): :PRINT@203. "AGE -":PEEK(&H 

5001) 

100 PRINT@263."ANIMAL2 -";PEEK(& 

H5002):PRINT@299."AGE -":PEEK(&H 

5003 ):PRINT@331. "EAT -";PEEKUH5 

003) 

110 PRINT@391."ANIMAL3 -";PEEK(& 

H5005):PRINT@427."AGE -";PEEK(&H 

5006 ):PRINT@459. "EAT -":PEEK(&H5 

007) 

120 EXEC &H5027 



00350 NAGE 

00360 OEAT 

00370 NEAT 

00380 

00390 START 

00400 

00410 LI 

00420 

00430 

00440 

00450 LONE 

00460 

00478 

00480 

00490 

00500 

00510 

00520 

00530 

00540 

00550 

00560 

00570 

00580 

00590 



RMB 2 

RMB 2 

RMB 2 

LDX #ARAYC CLEAR ALL ARRAYS 

LDD #0 

STD .X++ 

CMPX #ARAYC+8192 

BLO LI 



L2 



LDB 


NUM1 




STB 


TEMP 




LDD 


#2048 


GET RANDOM LOCATION 


JSR 


SB4F4 




JSR 


JBF1F 




JSR 


JB3ED 




SUBD 


ill 




LDX 


#ARAYC 




TST 


D.X 




BNE 


L2 


ALREADY OCCUPIED 


INC 


D.X 


STORE AT THERE 


LDY 


(/ARAYA 




LEAY 


D.Y 




LDB 


ONEAGE 


RANDOM AGE 


JSR 


SBC7C 
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00600 


JSR 


$BE1F 




01370 




JSR 


$9653 




00610 


JSR 


$B3ED 




01380 




BSR 


SHOW 




00620 


STB 


,Y 




01390 




LDB 


#1 




00630 


DEC 


TEMP 


ANY MORE? 


01400 




JSR 


$95AA 




00640 


BNE 


L2 




01410 




BRA 


PAGE1 




00650 








01420 










00660 LTWO 


LDB 


NUM2 




01430 




SETDP 


$50 SINCE VARIABLES ARE HERE 


00670 


STB 


TEMP 




01440 


SHOW 


LDA 


#$50 


% 


00680 L3 


LDD 


#2048 




01450 




TFR 


A. DP 


00690 


JSR 


$B4F4 




01460 




LDY 


#ARAYC 




00700 


JSR 


$BF1F 




01470 




CLRA 






00710 


JSR 


$B3ED 




01480 


L5 


STA 


DOWN 




00720 


SUBD 


#1 




01490 




CLRB 






00730 


LDX 


#ARAYC 




01500 


L6 


STB 


ACROSS 




00740 


TST 


D.X 




01510 




CLR 


2048. Y 


CLEAR ARRAY "MOVE" .TOO 


00750 


BNE 


L3 




01520 




LDA 


,Y+ 


GET VALUE 0-3 


00760 


INC 


D.X 


STORE A '2' THERE 


01530 




LDB 


#$55 




00770 


INC 


D.X 




01540 




MUL 






00780 


STD 


OLDLO 




01550 




STB 


>$B5 




00790 


LDY 


#ARAYA 




01560 


PSET 


LDA 


DOWN 




00800 


LEAY 


D.Y 




01570 




ADDA 


#32 


CENTER DISPLAY 


00810 


LDB 


TWOAGE 




01580 




LDB 


#32 




00820 


JSR 


$BC7C 




01590 




MUL 






00830 


JSR 


$BF1F 




01600 




ADDA 


$BA 




00840 


JSR 


$B3ED 




01610 




TFR 


D.X 




00850 


STB 


,Y 




01620 




LDB 


ACROSS 




00860 


LDD 


OLDLO 




01630 




ADDB 


#32 


CENTER DISPLAY 


00870 


LDY 


#ARAYE 




01640 




LSRB 






00880 


LEAY 


D.Y 




01650 




LSRB 






00890 


LDB 


TWOEAT 


GET RANDOM EAT 


01660 




ABX 






00900 


JSR 


$BC7C 




01670 




LDA 


ACROSS 




00910 


JSR 


$BF1F 




01680 




ADDA 


#32 




00920 


JSR 


$B3ED 




01690 




ANDA 


#3 




00930 


STB 


.Y 




01700 




LDU 


#$92E5 




00940 


DEC 


TEMP 




01710 




LDA 


A.U 




00950 


BNE 


L3 




01720 




TFR 


A.B 




00960 








01730 




COMA 






00970 LTHREE 


TST 


NUM3 


ARE THERE ANY? 


01740 




ANDA 


.X 




00980 


BEQ 


PAGE1 




01750 




ANDB 


$B5 




00990 


LDB 


NUM3 




01760 




STB 


I [MP 




01000 


STB 


TEMP 




01770 




ORA 


rEMP 




01010 L4 


LDD 


#2048 




01780 




STA 


.X 




01020 


JSR 


$B4F4 




01790 




LDB 


ACROSS 




01030 


JSR 


$BF1F 




01800 




INCB 






01040 


JSR 


$B3ED 




01810 




CMPB 


#64 




01050 


SUBD 


#1 




01820 




BLO 


L6 




01060 


LDX 


#ARAYC 




01830 




LDA 


DOWN 




01070 


TST 


D.X 




01840 




INCA 






01080 


BNE 


L4 




01850 




CMPA 


#32 




01090 


INC 


D.X 


STORE A '3' THERE 


01860 




BLO 


L5 




01100 


INC 


D.X 




01870 










01110 


INC 


D.X 




01880 


MOVE1 


CLRA 






01120 


STD 


OLDLO 




01890 


L7 


STA 


DOWN 




01130 


LDY 


#ARAYA 




01900 




CLRB 






01140 


LEAY 


D.Y 




01910 


^8 


STB 


ACROSS 




01150 


LDB 


THAGE 




01920 




LDA 


DOWN 




01160 


JSR 


$BC7C 




01930 




LDB 


#64 




01170 


JSR 


$BF1F 




01940 




MUL 






01180 


JSR 


$B3ED 




01950 




ADDB 


ACROSS 




01190 


STB 


.Y 




01960 




ADCA 


#0 




01200 


LDY 


#ARAYE 




01970 




STD 


OLDLO 


CURRENT LOCATION 


01210 


LDD 


OLDLO 




01980 




LDX 


#ARAYC 




01220 


LEAY 


D.Y 




01990 




LDA 


D.X 




01230 


LDB 


THEAT 




02000 




CMPA 


#1 




01240 


JSR 


$BC7C 




02010 




LBNE 


Lll 


SKIP OVER THIS 


01250 


JSR 


$BF1F 




02020 




LDY 


#ARAYM 




01260 


JSR 


$B3ED 




02030 




LDD 


OLDLO 




01270 


STB 


.Y 




02040 




TST 


D.Y 


IS THIS A MOVE? 


01280 


DEC 


TEMP 




02050 




LBNE 


Lll 




01290 


BNE 


L4 




02060 




LDY 


#ARAYA 




01300 








02070 




LEAY 


D.Y 




01310 PAGE1 


LDB 


#1 




02080 




LDA 


,Y 




01320 


JSR 


$9653 




02090 




INCA 




INCREASE AGE 


01330 


BSR 


SHOW 




02100 




CMPA 


ONEAGE 




01340 


LDB 


#1 


SCREEN 1 


02110 




BLE 


L9 




01350 


JSR 


$95AA 




02120 




LDA 


ONEAGE 




01360 PAGE3 


LDB 


#3 




02130 


L9 


STA 


.Y 
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02140 

02150 

02160 

02170 

02180 

02190 

02200 

02210 Lit 

02220 

02230 

02240 

02250 

02260 

02270 

02280 

02290 

02300 

02310 

02320 

02330 

02340 

02350 

02360 

02370 

02380 

02390 

02400 

02410 

02420 

02430 

02440 

02450 

02460 

02470 

02480 

02490 



LDU 
CLR 

CLR 

CLR 

CLR 

LDA 

STA 

DEC 

LBEQ 

LBSR 

LDB 

LDA 

MUL 

ADDB 

ADCA 

STD 

LDX 

TST 

BNE 
LDY 

TST 

BNE 

LEAX 

LEAY 

LDA 

STA 

STA 

LOX 

LDY 

LDD 

CLR 

CLR 

LDY 

LEAY 

LDA 

CLR 



#RANDY 
.U+ 

.U+ 

.U+ 

.u 

#5 

RCOUNT 

RCOUNT 

Lll 

RANDOM 

NEWY 

#64 

NEWX 

#0 

NEWLO 

#ARAYC 

D.X 

L10 

#ARAYM 

D.Y 

L10 

D.X 

D.Y 

#1 

.X 

,Y 

#ARAYC 

#ARAYM 

OLDLO 

D.X 

D.Y 

#ARAYA 

D.Y 

.Y 

,Y 



CLEAR THE 4 DIRECTIONS 



JUST 4 OF THEM 
GOOD TRY! 



NEW LOCATION 
IS IT VACANT? 

ANY MOVES THERE? 
OK. OCCUPY IT 



VACATE OLD LOCATION 



CLEAR OLD AGE 



02500 

02510 

02520 

02530 

02540 

02550 

02560 

02570 

02580 

02590 

02600 

02610 

02620 

02630 

02640 

02650 

02660 

02670 

02680 

02690 

02700 

02710 

02720 

02730 

02740 

02750 Lll 

02760 

02770 

02780 

02790 

02800 

02810 

02820 

02830 

02840 TWO 

02850 L12 



STA 

LDD 

LDY 

LEAY 

LDA 

STA 

CMPA 

BNE 

LDX 

LDY 

LDD 

LEAX 

LEAY 

LDA 

STA 

STA 

LDX 

LDY 

LDD 

LEAX 

LDD 

LEAY 

LDA 

STA 

STA 

LDB 

INCB 

CMPB 

LBLO 

LDA 

INCA 

CMPA 

LBLO 

CLRA 
STA 



TEMP 

NEWLO 

#ARAYA 

D.Y 

TEMP 

.Y 

ONEAGE 

Lll 

#ARAYC 

#ARAYM 

OLDLO 

D.X 

D.Y 

n 

.X 
,Y 

#ARAYA 

#ARAYA 

OLDLO 

D.X 

NEWLO 

D.Y 

#1 

.X 

,Y 

ACROSS 

#64 
L8 

DOWN 

#32 
L7 



DOWN 



STORE NEW AGE 
REPRODUCE YET? 



YES! 



START AT AGE 1 




P.O. Box 733 
Maple Valley, WA 98038 



U.S.ORDERDESK: 
(800) 237-2409 



INT'L8c TECHNICAL: 
(206) 432-1814 



$24.95 
$29.<=E 
$24 .95 
$39.95 
$ 1 9 .=55 
$19*5 
$19.95 



$29.95 
$ 9.95 



iism SofUuare (' >- 256K; ** >= ^K required): 

r-rBERVOiCE (Software only)' -- Run your S/S SuperYotce w/ OS<?i 

FILE SYSTEM REPACK 1.1 -- Popular auk def raqmenter . MEW VERSION! 

FILE RECOVERY SYSTEM -- helps rebuild crashed disks 

R s B „ .. Real D isk BASIC for Leuel 2 (BASIC ROM required). 

EZGEN I .09 -- BOOtfile editor. NEW VERSION' 

PERTASCII* -- Multi-user scrambled letter word qame. 

WILD fe MV -- Wildcard ft moue directory entry utilities. 

hush soruiwra V >= 256Kj *' >= 512K required): 

HYPER-I/O — 16K Hard disk / Diq floppy BASIC. Specify B'*B or DISTO 

DAGGORPATCH -- Disk patch for Dunqeons of Daqqarath. 
HYPER-IO comes on floppy disk & is EPROMable. HYPER-IO aflows large floppy and hard disk 
drones, with good MA, 'compatibility. We recomnvnd HYPER-I/O for BBS & BASIC me, Mi 
nay be incompatible with some of yow commeivi.il ML S •»'. 

Rffordable. Colai Computer Hardware: 

CtBERVoice -- Speech Synthesizer w/ OS9 software. 

COCO XT -- Adapts PC hard driues to CoCo. OS9 S/w included 

COCO XT-RTC -- CoCo XT. with battery backed real-time clock 

xt -ROM -- Boots OS9 from B&B hard disk autormticolly 

4' Hard disk cdble set (Extra lonq -- standard cables are 2' or 

Sews iiimiii Upcoming Products... 

We lave a lot of new products under development tight now. boll, for tl* Color Compiler J and for 
the new OS9-68000 uaclunes. A few of tin? products you can expect to see over tite next few montlts 
are the OSKenLook user interface for OSOfOSK; the P1SELBOS adapter Hal lets you use Log.Tecl, 
SauMan lundlvld scanners with tl>e CoCo J. and OSK ports of setvral popular Burke £ Burke 
utility packaoes. Slop by our booth at tl* Clue-ago Rainbowfesl for the latest news.' L 1ms bmke 



less ) 



$99,95 
$69.95 
$99.95 
$19.95 
$17.50 



CyberUoii e 
speaks uiell 
for 0S9! 

CyberVoice is 
compatible with the 
Speech Systen-is 
SuperVoice - buy 
H/w & S/w. or lust 
the Cybervoice 
software 



'■/isSi 



Master 
Card 



WA RESIDENTS ADD 

S.27c SALES TAX. 
U.S. COD's add $3.75. 

Min. U.S. shipping 
$4.00. Min. lo Canada 
$5.00. Please allow 2 

weeks for delivery. 

OverniglH or 2nd- day 

available for in-stock 

items. Software upgrades 

$5.00 each w/receipt. 
including U.S. shipping. 
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L 



02860 


CLRB 




03630 


CMPA 


TWOEAT 




02870 L13 


STB 


ACROSS 


03640 


BLE 


L16 




02880 


LDA 


DOWN 


03650 


LDA 


TWOEAT 




02890 


LDB 


#64 


03660 L16 


LDX 


NEAT 


AND STORE IT 


02900 


MUL 




03670 


STA 


.X 




02910 


ADDB 


ACROSS 


03680 


LDX 


NMOVE 




02920 


ADCA 


#0 


03690 


LDA 


n 




02930 


STD 


OLDLO 


03700 


STA 


.X 




02940 


LDX 


#ARAYC 


03710 


LDX 


OCURR 


% 


02950 


LDA 


D.X 


03720 


CLR 


.X 




02960 


CMPA 


n 


03730 


LDX 


OMOVE 




02970 


LBNE 


L00P2 


03740 


CLR 


.X 




02980 


LDY 


#ARAYM 


03750 


LDX 


OAGE 




02990 


LDD 


OLDLO 


03760 


LDY 


NAGE 




03000 


TST 


D.Y 


03770 


LDA 


.X 




03010 


LBNE 


L00P2 


03780 


CLR 


.X 


. 


03020 


LDY 


//ARAYA 


03790 


STA 


.Y 




03030 


LEAY 


D.Y 


03800 


LBRA 


TWOREP 




03040 


LDA 


,Y 


03810 








03050 


INCA 




03820 STARV2 


LDX 


fAftAYE 




03060 


CMPA 


TWOAGE 


03830 


LDD 


OLDLO 




03070 


BLE 


L14 


03840 


LEAX 


D.X 




03080 


LDA 


TWOAGE 


03850 


LDA 


.X 




03090 L14 


STA 


.Y 


03860 


DECA 




DECREASE EAT 


03100 


LDU 


//RANDY 


03870 


STA 


.X 




03110 


CLR 


.U+ 


03880 


TST 


.X 


DOWN TO •%' YET? 


03120 


CLR 


.u+ 


03890 


BNE 


M0VE2 




03130 


CLR 


.u+ 


03900 


LDX 


//ARAYC 


YES 


03140 


CLR 


.u 


03910 


LDD 


OLDLO 


CLEAR OUT EVERYTHING 


03150 


LDA 


#5 


03920 


CLR 


D.X 




03160 


STA 


RCOUNT 


03930 


LDX 


//ARAYA 




03170 L15 


DEC 


RCOUNT 


03940 


CLR 


D.X 




03180 


LBEQ 


STARV2 NO FOOD TODAY 


03950 


LDX 


//ARAYM 




03190 


LBSR 


RANDOM 


03960 


CLR 


D.X 




03200 


LDB 


NEWY 


03970 


LBRA 


L00P2 




03210 


LDA 


#64 


03980 








03220 


MUL 




03990 M0VE2 


LDU 


//RANDY 




03230 


ADDB 


NEWX 


04000 


CLR 


.u+ 




03240 


ADCA 


#0 


04010 


CLR 


.u+ 




03250 


STD 


NEWLO 


04020 


CLR 


.u+ 




03260 


LDX 


#ARAYC 


04030 


CLR 


.11 




03270 


LEAX 


D.X 


04040 


LDA 


//5 




03280 


LDA 


.X 


04050 


STA 


RCOUNT 




03290 


CMPA 


#1 ANY FOOD HERE? 


04060 L17 


DEC 


RCOUNT 




03300 


BNE 


L15 


04070 


LBEQ 


L00P2 


COULDN'T MOVE EITHER 


03310 


LDA 


#2 EAT IT 


04080 


LBSR 


RANDOM 




03320 


STA 


.X 


04090 


LDB 


NEWY 




03330 


STX 


NCURR 


04100 


LDA 


#64 




03340 


LDX 


//ARAYA 


04110 


MUL 






03350 


LDY 


//ARAYE 


04120 


ADDB 


NEWX 




03360 


LDU 


//ARAYM 


04130 


ADCA 


#0 




03370 


LDD 


NEWLO 


04140 


STD 


NEWLO 




03380 


LEAX 


D.X 


04150 


LDX 


//ARAYC 




03390 


STX 


NAGE 


04160 


LEAX 


D.X 




03400 


LEAY 


D.Y 


04170 


TST 


.X 


OCCUPIED? 


03410 


STY 


NEAT 


04180 


BNE 


L17 




03420 


LEAU 


D.U 


04190 


STX 


NCURR 




03430 


STU 


NMOVE 


04200 


LDX 


//ARAYM 




03440 


LDX 


//ARAYE 


04210 


LDY 


#ARAYA 




03450 


LDY 


//ARAYC 


04220 


LDU 


//ARAYE 




03460 


LDU 


//ARAYM 


04230 


LDD 


NEWLO 




03470 


LDD 


OLDLO 


04240 


LEAX 


D.X 




03480 


LEAX 


D.X 


04250 


STX 


NMOVE 




03490 


STX 


OEAT 


04260 


LEAY 


D.Y 




03500 


LEAY 


D.Y 


04270 


STY 


NAGE 




03510 


STY 


OCURR 


04280 


LEAU 


D.U 




03520 


LEAU 


D.U 


04290 


STU 


NEAT 




03530 


STU 


OMOVE 


04300 


LDX 


//ARAYC 




03540 


LDX 


//ARAYA 


04310 


LDY 


#ARAYM 




03550 


LEAX 


D.X 


04320 


LDU 


//ARAYA 




03560 


STX 


OAGE 


04330 


LDD 


OLDLO 




03570 


LDX 


NAGE 


04340 


LEAX 


D.X 




03580 


CLR 


.X 


04350 


STX 


OCURR 




03590 


LDX 


OEAT 


04360 


LEAY 


D.Y 




03600 


LDA 


.X 


04370 


STY 


OMOVE 




03610 


CLR 


.X CLEAR OLD EAT 


04380 


LEAU 


D.U 




03620 


INCA 


INCREASE NEW EAT 


04390 


STU 


OAGE 
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04400 


LDX 


#ARAYE 


04410 


LEAX 


D.X 


04420 


STX 


OEAT 


04430 


LDX 


NCURR 


04440 


LDY 


NMOVE 


04450 


LDA 


#2 


04460 


STA 


.X 


04470 


STA 


,Y 


04480 


LDX 


OCURR 


04490 


LDY 


OMOVE 


04500 


CLR 


.X 



04400 


LDX 


#ARAYE 


04410 


LEAX 


D.X 


04420 


STX 


OEAT 


04430 


LDX 


NCURR 


04440 


LDY 


NMOVE 


04450 


LDA 


#2 


04460 


STA 


.X 


04470 


STA 


,Y 


04480 


LDX 


OCURR 


04490 


LDY 


OMOVE 


04500 


CLR 


.X 


04510 


CLR 


,Y 


04520 


LDX 


NA6E 


04530 


LDY 


OAGE 


04540 


LDA 


,Y 


04550 


CLR 


,Y 


04560 


STA 


.X 


04570 


LDX 


NEAT 


04580 


LDY 


OEAT 


04590 


LDA 


• Y 


04600 


CLR 


.Y 


04610 


STA 


• X 


04620 






04630 TWOREP 


LDX 


NAGE 


04640 


LDA 


,x 


04650 


CMPA 


TWOAGE REPRODUCE YET? 


04660 


BLO 


LOOP2 


04670 


LDX 


NEAT 


04680 


LDA 


.X 


04690 


CMPA 


TWOEAT REPRODUCE YET? 


04700 


BLO 


L00P2 


04710 


LDX 


OCURR 


04720 


LDY 


OMOVE 


04730 


LDA 


n 


04740 


STA 


.X 


04750 


STA 


,Y 


04760 


LDX 


NAGE 


04770 


LDY 


OAGE 


04780 


LDA 


#1 


04790 


STA 


,x 


04800 


STA 


,Y 


04810 


LDX 


NEAT 


04820 


LDY 


OEAT 


04830 


STA 


.X BOTH START WITH 


04840 


STA 


.Y 


04850 






04860 L00P2 


LDB 


ACROSS 


04870 


INCB 




04880 


CMPB 


#64 


04890 


LBLO 


L13 


04900 


LDA 


DOWN 


04910 


INCA 




04920 


CMPA 


#32 


04930 


LBLO 


L12 


04940 






04950 THREE 


CLRA 





04960 L18 

04970 

04980 L19 

04990 

05000 

05010 

05020 

05030 

05040 

05050 

05060 

05070 

05080 

05090 

05100 

05110 

05120 

05130 

05140 

05150 

05160 

05170 

05180 

05190 

05200 L20 

05210 

05220 EAT3 

05230 

05240 

05250 

05260 

05270 

05280 

05290 

05300 

05310 



L21 



STA 

CLRB 

STB 

LDA 

LDB 

MUL 

ADDB 

ADCA 

STD 

LDX 

LDA 

CMPA 

LBNE 

LDY 

LDD 

TST 

LBNE 

LDY 

LEAY 

LDA 

INCA 

CMPA 

BLE 

LDA 

STA 

LDU 

CLR 

CLR 

CLR 

CLR 

LDA 

STA 

DEC 

LBEQ 

LBSR 



DOWN 

ACROSS 

DOWN 

#64 

ACROSS 

#0 

OLDLO 

#ARAYC 

D.X 

#3 

LOOP3 

#ARAYM 

OLDLO 

D.Y 

L00P3 

#ARAYA 

D.Y 

.Y 

THAGE 
L20 
THAGE 
,Y 

#RANDY 

.U+ 

.U+ 

.U+ 

.U 

#5 

RCOUNT 

RCOUNT 

STARV3 

RANDOM 




w 



P.O. Box 733 
Maple Valley, WA 98038 




o 



IISMHiiiiI 
CMOS 
SYS 
DEFS 



p'riiU...) (quit ) System Setup 



OSKenLook: The Next Interface... 



:=^£ 








Kyum-Cai: to be Hinja (OS-9 Version) is the culmination ol a project started almost a year 
aqo The talents of Clen H DaNgren (RS-DOS game writer (or Sundog Systems), Kevm 
Darling (a legend lor his work in OS-9), and Eddie Kum (author ol KBCom) have been 
Ld pooled to create a masterpiece ol game software under the OS-9 operating system Fast 
j martial arts action with outstanding graphics, great dkjitad sound eflects, and incredible 
animation are featured in this arcade game, all in the OS-9 environment. 

Always wanted to play the great CoCo 3 games but didn't want to sacrifice your OS-9 
features? MuWuak white ploying Kyum-Cai. Have multiple Kyum-Gofs running in 
memory. Don't worry about switching windows, because Kyum-Cai: OS-9 auto-pauses, 
to wait lor your return. 

Put simply, this is an unprecedented piece ol software lor the CoCo; a landmark game sure to be 
a majorpartol the Color Computer history. Dont miss out on this game! OQQC 
Req. 5J2K CoCo III with OS-9 Level 2 and joystick. $£-S.S-J 



Req 

VISA, Mastercard, Money Order, and 
COO (USA only, please) accepted. All 
foreign orders must be sent In US cur- 
rency Money Orders. Include S2.S0 for 
shipping In USA and Canada, $5.00 
Foreign. $3.00 extra for COD orders. 
VA residents please add 6% sales tax. 
Deafer Inquiries welcome. Authors: we're 
looking for new software! 



=3ESS=3 




P.O. Box 766 

Manassas, VA 22111 

(703) 330-8989 
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05320 


LD8 


NEWY 


06090 


LDX 


#ARAYM 


05330 


LDA 


#64 


06100 


CLR 


D.X 


05340 


MUL 




06110 


LBRA 


L00P3 


05350 


ADDB 


NEWX 


06120 






05360 


ADCA 


#0 


06130 M0VE3 


LDU 


#RANDY 


05370 


STD 


NEWLO 


06140 


CLR 


.U+ 


05380 


LDX 


#ARAYC 


06150 


CLR 


.U+ 


05390 


LEAX 


D.X 


06160 


CLR 


.u+ 


05400 


LDA 


.X 


06170 


CLR 


.U 


05410 


CMPA 


#1 IS THIS FOOD? 


06180 


LDA 


#5 


05420 


BEQ 


L21A 


06190 


STA 


RCOUNT 


05430 


CMPA 


#2 HOW ABOUT THIS? 


06200 L23 


DEC 


RCOUNT 


05440 


8NE 


L21 


06210 


LBEQ 


L00P3 


05450 L21A 


LDA 


#3 GOTCHA! 


06220 


LBSR 


RANDOM 


05460 


STA 


.X 


06230 


LDB 


NEWY 


05470 


STX 


NCURR 


06240 


LDA 


#64 


05480 


LDX 


#ARAYA 


06250 


MUL 




05490 


LDY 


#ARAYE 


06260 


ADDB 


NEWX 


05500 


LDU 


#ARAYM 


06270 


ADCA 


#0 


05510 


LDD 


NEWLO 


06280 


STD 


NEWLO 


05520 


LEAX 


D.X 


06290 


LDX 


/MRAYC 


05530 


STX 


NAGE 


06300 


LEAX 


D.X 


05540 


LEAY 


D.Y 


06310 


TST 


D.X 


05550 


STY 


NEAT 


06320 


BNE 


L23 


05560 


LEAU 


D.U 


06330 


STX 


NCURR 


05570 


STU 


NMOVE 


06340 


LDX 


#ARAYM 


05580 


LDX 


#ARAYE 


06350 


LDY 


#ARAYA 


05590 


LDY 


#ARAYC 


06360 


LDU 


#ARAYE 


05600 


LDU 


//ARAYM 


06370 


LDD 


NEWLO 


05610 


LDD 


OLDLO 


06380 


LEAX 


D.X 


05620 


LEAX 


D.X 


06390 


STX 


NMOVE 


05630 


STX 


OEAT 


06400 


LEAY 


D.Y 


05640 


LEAY 


D.Y 


06410 


STY 


NAGE 


05650 


STY 


OCURR 


06420 


LEAU 


D.U 


05660 


LEAU 


D.U 


06430 


STY 


NEAT 


05670 


STU 


OMOVE 


06440 


LDX 


fARAY'C 


05680 


LDX 


#ARAYA 


06450 


LDY 


//ARAYM 


05690 


LEAX 


D.X 


06460 


LDU 


#ARAYA 


05700 


STX 


OAGE 


06470 


LDD 


OLDLO 


05710 


LDX 


NAGE 


06480 


LEAX 


D.X 


05720 


CLR 


.X 


06490 


STX 


OCURR 


05730 


LDX 


OEAT 


06500 


LEAY 


D.Y 


05740 


LDA 


.X 


06510 


STY 


OMOVE 


05750 


CLR 


.X 


06520 


LEAU 


D.U 


05760 


INCA 




06530 


STU 


OAGE 


05770 


CMPA 


THEAT 


06540 


LDX 


#ARAYE 


05780 


BLE 


L22 


06550 


LEAX 


D.X 


05790 


LDA 


THEAT 


06560 


STX 


OEAT 


05800 L22 


LDX 


NEAT 


06570 


LDX 


NCURR 


05810 


STA 


.X 


06580 


LOY 


NMOVE 


05820 


LDX 


NMOVE 


06590 


LDA 


#3 


05830 


LDA 


#3 


06600 


STA 


.X 


05840 


STA 


.X 


06610 


STA 


,Y 


05850 


LDX 


OCURR 


06620 


LDX 


OCURR 


05860 


CLR 


.X 


06630 


LDY 


OMOVE 


05870 


LDX 


OMOVE 


06640 


CLR 


.X 


05880 


CLR 


.X 


06650 


CLR 


.Y 


05890 


LDX 


OAGE 


06660 


LDX 


NAGE TRANSFER AGE 


05900 


LDY 


NAGE 


06670 


LDY 


OAGE 


05910 


LDA 


.X 


06680 


LDA 


.Y 


05920 


CLR 


.X 


06690 


CLR 


.Y 


05930 


STA 


,Y 


06700 


STA 


.X 


05940 


LBRA 


THREP 


06710 


LDX 


NEAT TRANSFER EAT 


05950 






06720 


LDY 


OEAT 


05960 STARV3 


LDX 


fARAYE 


06730 


LDA 


,Y 


05970 


LDD 


OLDLO 


06740 


CLR 


,Y 


05980 


LEAX 


D.X 


06750 


STA 


.X 


05990 


LDA 


.X 


06760 






06000 


DECA 




06770 THREP 


LDX 


NAGE 


06010 


STA 


.X 


06780 


LDA 


.X 


06020 


TST 


.X 


06790 


CMPA 


THAGE 


06030 


BNE 


MOVE3 STILL ALIVE 


06800 


BLO 


L00P3 


06040 


LDX 


#ARAYC 


06810 


LDX 


NEAT 


06050 


LDD 


OLDLO 


06820 


LDA 


.X 


06060 


CLR 


D.X 


06830 


CMPA 


THEAT 


06070 


LDX 


#ARAYA 


06840 


BLO 


L00P3 


06080 


CLR 


D.X 


06850 


LDX 


OCURR CAN REPRODUCE 
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06860 


LDY 


OMOVE 


06870 


LDA 


#3 


06880 


STA 


.X 


06890 


STA ' 


,Y 


06900 


LDX 


NAGE 


06910 


LDY 


OAGE 


06920 


LDA 


#1 


06930 


STA 


.X 


06940 


STA 


.Y 


06950 


LDX 


NEAT 


06960 


LDY 


OEAT 


06970 


STA 


.X 


06980 


STA 


.Y 


06990 






07000 L00P3 


LDB 


ACROSS 


07010 


INCB 




07020 


CMPB 


#64 


07030 


LBLO 


L19 


07040 


LDA 


DOWN 


07050 


INCA 




07060 


CMPA 


#32 


07070 


LBLO 


L18 


07080 


CLRA 




07090 


TFR 


A. DP THAT'S ALL FOLKS 


07100 


RTS 




07110 







07120 


RANDOM 


LDB 


TIMER 




07130 




INC 


TIMER 


CHANGE IT 


07140 




ANDB 


#3 


JUST WANT 0-3 


07150 




LDU 


#RANDY 




07160 




TST 


B.U 


PICKED ALREADY? 


07170 




BNE 


RANDOM 




07180 




INC 


B.U 


PICKED NOW 


07190 




CMPB 


#3 




07200 




BEQ 


R3 





07210 




CMPB 


#2 




07220 




BEQ 


R2 




07230 




CMPB 


#1 




07240 




BEQ 


Rl 




07250 










07260 


R0 


LDD 


ACROSS 




07270 




DECB 




Y-l 


07280 




ANOB 


#31 


WRAP 


07290 




STD 


NEWX 


NEW LOCATION 


07300 




RTS 






07310 










07320 


Rl 


LDD 


ACROSS 




07330 




DECA 




X-l 


07340 




ANDA 


#63 




07350 




STD 


NEWX 




07360 




RTS 






07370 


R2 


LDD 


ACROSS 




07380 




INCA 




X+l 


07390 




ANDA 


#63 




07400 




STD 


NEWX 




07410 




RTS 






07420 










07430 


R3 


LDD 


ACROSS 




07440 




INCB 




Y+l 


07450 




ANDB 


#31 




07460 




STD 


NEWX 




07470 




RTS 






07480 










07490 


ARAYC 


RMB 


2048 


ARRAY CURRENT 


07500 


ARAYM 


RMB 


2048 


ARRAY MOVE 


07510 


ARAYA 


RMB 


2048 


ARRAY AGE 


07520 


ARAYE 


RMB 


2048 


ARRAY EAT 


07530 










07540 




END 


START 





/PS 



Classic Solitaire 

Klondike • Pyramid • Canfield 
('W 





Play these classic favorites in 1 6 color high-res graphics 
128KCoCo3 One Disk Drive Joystick $14.95 

La Belle Lucie Solitaire 

This solitaire is not for the faint of heart! Hoyle rules. 
128KCoCo3 One Disk Drive Joystick $14.95 



. 



software submissions invited 

Tazman (CoCo3)(requires OS9/II & 512K) $24.95 

(A game of Space Commerce) 
Armchair Admiral (CoCo3) $14.95 

(Battleship - play friends or computer!) 
Riddle of the Ring (CoCo3/CoCo2) $10.00 

(Text adventure) - 
Games Pack I (CoCo3/CoCo2) $10.00 

(Hangman, Concentration. Mastermind) 
Zenix (CoCo3) $29.95 

(Arcade. Superb graphic movement) 
Zenix Demo Disk (CoCo3) $2.00 

Checks, Money Orders, MasterCard & Visa $2.00 S&H. 
COD additional $2.00. WA addresses add 8.2% sales tax. 

30 day money back guarantee 

(206) 653-5263 



Eversoft Games, Ltd 

P.O. Box 3354 
Arlington, Wa 98223 J 



10am -6pm PST 



MLBASIC 2.0 - BASIC Compiler 

If you want your BASIC programs to run up to 50 times faster, or want more 
programming features without learning another language, MLBASIC is for you. 

MLBASIC is the most compatible BASIC compiler available for the Color Com- 
puter WHY? Because MLBASIC fully supports: 

• Low- and high-resolution graphics 

- All types of I/O (disk, screen, printer, RS232 ) 
• All available commands offered with BASIC 

- Floating point functions and expressions 
- Integer, floating point and string type variables and arrays 

- Use of all available 512K RAM in the COCO 3 

- 80.40 or 32 column text displays 

MLBASIC not only contains everything that you would expect a BASIC pro- 
gramming language should contain, MLBASIC has features that offer flexibility 
of other languages like C. Pascal, FORTRAN and even assembly language. These 
features will allow programmers to directly access the CPU registers on the 
COCO, produce modular program code with SUBROUTINES, manipulate memory 
in blocks, and even call ROM routines in other areas of memory. 

MLBASIC revision 2.0 has Incorporated all enhancements that were 
suggested by MLBASIC 1 .0 users and more. Revision 2.0 did away with all the In- 
compatibility problems that existed with revision 1.0. 

MLBASIC allows for the first time user to quickly compile a program using 
default compiler settings The advanced user has the capability of controlling 
over a dozen settings which control where the program is compiled, which 
medium to compile to ( memory or disk ). string space, compiler listings and 
more. 

With all this going for MLBASIC, your might expect the cost to be a little out 
of your budget. After looking at prices of other BASIC compilers for the COCO 3 
you might be correct. But look again at this ad; for only SS9.95. you can have a 
programming language that will spark your interest once again In the COCO 

Before you buy another BASIC compiler for the COCO, And out If It supports 
everything MLBASIC supports. Then look at the price tag. We feel that It won't be 
long before you place an order for MLBASIC. 

"MLBASIC Is a fine program for any serious programmer, " 
said David Gerald In the December 1987 RAINBOW 

<<<< 0NLY*S9 9B >>>> 

COCO 3 WITH DISK REQUIRED -Add S4.00 Postage. 
Check, Money Order or COD accepted 
Foreign orders use U.S. MONEY ORDERS only. 



WASATCHWARE 

7350 Nutree Drive 

Sail Lake City, Ulah 84121 

Phone (801) 943-1546 
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Sound Utility 



CoCo 1 . 2 & 3 



Delta Pro 



The Color Computer has long 
been known by its users as a 
machine with a lot of poten- 
tial, with more potential being 
realized every day. How can 
something already so good be improved? 
One way is to add software, giving the 
CoCo the ability to handle more tasks. The 
other way is to add hardware, which adds 
even more to the power of the computer, but 
is a little hard on our wallets. Adding both 
hardware and software is always the most 
expensive choice of all. However, going in 
this direction often adds the most "bang for 
the buck." or the greatest level of capabili- 
ties to the CoCo. 

Such a product is Delta Pro. This spe- 
cially designed ROM pack and accompany- 
ing software give the CoCo 1 . 2 and 3 more 
capabilities for sound, speech and music. 
Delta Pro uses the delta, or change method, 
of sound recording. This technology allows 
a very high quality of sound reproduction 
with a very low sample rate, which means 
less use of precious memory. The delta 
encoder unit is capable of rates from 450 to 
15.555 samples-per-second. Also included 
in the pack is an 8-channel. 8-bit analog 
joystick interface that provides a means to 
use high-resolution joystick movement, or 
can serve as 8-bit data acquisition ports to 



connect the CoCo with the outside world. 
Delta Pro also uses onboard audio filters to 
maximize audio response with respect to 
the sampling rate. In nontechnical terms. 
Delta Pro makes magnificent music, speech, 
and sound reproduction possible with the 
CoCo. Whether you are planning to play 
some spectacular games, produce educa- 
tional material, use your computer to call 
the police or fire department (when it is 
used as a burglar alarm), or even to write 
your own musical scores, there are many 
uses for an audio acquisition and playback 
tool such as Delta Pro. 

Let's take a look under the lid of this 
beast. Delta Pro is housed in a ROM pack 
with the standard 40-pin card-edge connec- 
tor. Delta Pro has silver connectors, not 
gold . and appears to have been competently 
assembled. The solder connections are clean 
and the case layout is sensible. On the 
opposite end of the cartridge from the edge 
connector are three 3.5-millimeter jacks 
(these are standard sub-mini phono jacks): 
Two monophonic jacks (one for a line 
source, and the other for a microphone 
input), and a stereo-headphone jack. On the 
right side (facing away from the computer 
when installed in a Multi-Pak) are two 6- 
pin DIN female joystick ports. These re- 
place the joystick ports on the CoCo if both 



sound and joystick/mouse input are required 
simultaneously. Next to the two joystick 
ports are two small holes, which lead to 
nothing and presumably are for future 
expansion. They would look a little neater 
either plugged, or not cut out. Also, the 
openings for the joystick ports, while firmly 
connected, are cut slightly larger than the 
connectors and show open space just above 
and below the connectors. This also has 
caused a minuscule, but visible, gap be- 
tween the upper and lower halves of the 
case. But I am describing mere aesthetics. 
Otherwise, this is a solidly constructed unit. 

The software that comes with Delta Pro 
consists of about 10 support programs to 
take immediate advantage of the package, 
and a demonstration program featuring 
animated graphics and digitized Delta Pro 
sound effects. Let ' s take a brief look at each 
of these. 

At the heart of the software interfaces to 
Delta Pro is DC0MM.B1N. This program re- 
quires only about 5K, but gives the user 71 
commands (for example, CLOCK 215; or 
DP LAY 1 ) and is very easy to learn for BASIC 
users. Novices will find it very much like 
learning BASIC, but a bit easier. Given that 
DC0MM.BIN is designed to handle audio 
recording, memory allocation, and storage 
and playback for the Delta Pro system, this 
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Protect and highlight 
your important 
magazine collection 

with sturdy 
RAINBOW binders 




Distinctive, Durable RAINBOW Binders 

the rainbow is a vital resource to be referred to 
again and again. Keep your copies of the rainbow safe 
in our quality, distinctive binders that provide com- 
plete protection. 

These attractive red vinyl binders showcase your 
collection and ensure your rainbows are in mint 
condition for future use. Each binder is richly em- 
bossed with the magazine's name in gold on the front 
and spine. They make a handsome addition to any 
room. 
Put an End to Clutter 

Organize your workspace with these tasteful bind- 
ers. Spend more time with your CoCo and eliminate 
those frustrating searches for misplaced magazines. 

A set of two binders, which holds a full 12 issues of 
the rainbow, is only $13.50 (plus $2.50 shipping and 
handling). 

Special Discounts on Past Issues 

To help you complete your collection of the rain- 
bow, we're offering a special discount on past issues 
of the magazine. 

When you place an order for six or more back issues 
of the rainbow at the same time you order binders, 
you are entitled to $1 off the regular back issue price. 
To order, please see the "Back Issue Information" 
page in this issue. 

Know Where to Look 

You may purchase the "Official And Compleat Index 
To THE RAINBOW" for $1 when you purchase a set 
of binders. This comprehensive index of rainbow's 
first three years (July 1981 through July 1984) is 
usually priced at $2.50. 



YES. Please send me 



set(s) of rainbow binders 




Take advantage of these special offers with your binder purchase: 

Save $1 off the single issue cover price for back issues. Minimum order of 6 magazines. Please 

enclose a back issue order form from a recent issue indicating magazines wanted. 

Purchase the "Official and Compleat Index to THE RAINBOW" for $1. (Regular price $2.50.) 

(These offers good only with the purchase of a rainbow binder set) 



Name _ 
Address 
City 



_ State 



ZIP 



□ My check in the amount of 

Charge to: □ VISA 

Account Number 

Signature 



is enclosed. (In order to hold down costs, we do not bil 

□ MasterCard □ American Express 
Expiration Date 



Mail to: Rainbow Binders, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 

Binders are $1 3.50*per two-binder set plus $2.50 shipping and handling, If your order is to be sent via US. mail to a post 
office box or foreigncountry, please add $2. Kentucky residents add 6% sales tax; Canad.an res.dents, 7% GST. U.S. 
currency only please. In order to hold down non-editorial costs,we do not bill. 

For credit card orders call (800) 847-0309, 8 a.m. to 5 p.m. EST 
All other inquiries call (502) 228-4492. 



is a very easy mini-language to learn. The 
commands, like the hardware, appear to be 
well-conceived and implemented, and are 
both easy to use and not failing in any major 
way. The manual thoroughly explains the 
variables to be used as arguments for the 
commands. KEYWORD. BAS. an undocumented 
program on the disk, lists each of 
DCOMM. BIN's powerful commands to a 
printer or the screen. 

Next is the D3 . BAS program, a working 
implementation of DC0MM.BIN that allows 
Delta Pro to be used "right out of the box." 
D3 . BAS is specifically for the CoCo 3. If you 
use a 64K CoCo. you must use the 064 K . BAS 
program, which implements most of the 
same features as D3 . BAS. D64K . BAS expects 
small files with a . 064 extension. 

The 03 program is designed as a digital 
audio recorder and allows such features as 
Record. Playback. Clock Set. Filter Set. 
Sample Rate Set. Reverse Playback. Loca- 
tion Selection in sub-sound buffers, and. 
most powerful of all. a direct command 
interpreter link. This means you can control 
Delta Pro through DC0MM.BIN right from 
03 . BAS. The program is menu-oriented — 
just press a key and you go. One little 
aggravation is that the manual is less than 
clear on file-loading procedures. It took a 
while to determine that the interface ex- 
pects a filename without quotes and with- 
out extensions. System memory permit- 
ting, multiple-file loading is possible. What 
the computer can hold in memory depends 
on its configuration and also the selected 
sample rate of the sound you are recording. 
If you want to get some real high-fidelity 
sound effects, you won't be able to store 
more than about 43 seconds of sound per fi le 
on a5l2K computer. 

The program BOOT . BAS serves as a loader 
for two other programs that use the Delta 
Pro pack: DIGIVERB.BIN and PITCH.BIN. 
These two programs are modifiers for re- 
corded sound. The former is a reverberation 
module and the latter is a pitch-bending 
wheel. You can get some pretty wild effects 
using these two programs, which occupy 
only about 340 bytes of RAM each. Numer- 
ous examples are given in the documenta- 
tion for interfacing and patching these pro- 
grams to your own programming efforts in 
both machine language and BASIC. Pro- 
grammers should have no difficulty at all 
modifying these modules. Novices can use 
the basic features until they learn more. 

Included in the Delta Pro package is a 
demonstration program depicting Star Trek: 
The Next Generation. A credible display 
shows text scrolling across a background 
from The Borg Encounter episode (which I 
did not see). This is followed by a well- 
drawn screen of the (J.S.S. Enterprise con- 
fronting something big. ugly and awful. 



The demo includes patched-in audio for 
voices, music and phaser fire. Apparently 
Captain Picard becomes one of these Borgs. 
and his digitized visage, along with his 
parting comments, provides a terrific ef- 
fect. Heard through a television speaker, 
the sound quality is mediocre. Heard through 
stereo headphones or a stereo system, the 
sound is excellent. It is especially good 
considering the original sound source is a 
television set. 
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'elta Pro gives 
the CoCo 1,2 & 3 
more extended 
capabilities for 
sound, speech 
and music. 



The 8!^-by-ll inch. 37-page manual is a 
photocopy of a master manual. The print 
quality is legible. Mistakes in grammar, 
and spelling, and occasional typographical 
errors appear throughout the manual; they 
do not. however, greatly interfere with 
understanding the material. None of the 
errors I found were in the abundant techni- 
cal discussions or programming examples. 
Four schematics at the end of the manual 
show complete circuit diagrams for the 
system. 

The Delta Pro manual is designed for 
system programmers and technicians. It is 
possible for nonprogrammers and novices 
to successfully use Delta Pro. but this is not 
a point-and-click product. 

The author's intentions are clear. The 
amount and variety of information pro- 
vided in the manual is enough so that any- 
one who wants to incorporate any of the 
drivers, or sequencers, or any aspect of this 
product into their own programming can do 
so. Even novices can turn out reasonable 
results, given a little time and effort. The 
point is. we are not talking about "Getting 
Started" sections. The manual provides a 
thorough and detailed byte-for-byte discus- 
sion of interrupts, memory allocations and 
more. You are told how to use the joystick 
ports, and why the joystick ports on the 



Delta Pro pack are better than CoCo's. But 
what is the average user going to do now? 
Modify commercial gameware? Or put in a 
BASIC loader, only to find it is incompatible 
with a machine-language game? In this 
respect. Delta Pro is lacking. It would have 
been better to put these programming ex- 
amples on the disk in usable form, with 
documentation that takes users step-by-step 
through the processes of successfully in- 
stalling and running them. In my opinion, 
although the product is very good techni- 
cally (and incredibly feature rich) it is in 
some ways inaccessible to the average user. 

This leads me to question Delta Pro's 
targeted audience. Is it composed of aver- 
age home users wanting to make music and 
sound effects, or game programmers want- 
ing to make software that uses Delta Pro? 
Based on the type and volume of informa- 
tion in the manual. I believe the latter. 
Lucas Industries 2000 has developed an 
excellent product with Delta Pro. and the 
manual proves the company knows their 
stuff. But delivering this to users in a usable 
format is a real sticking point. On the other 
hand, the accompanying software allows 
pitch control, reverberation, sequencing, 
and all manner of digital control of sounds. 
A wide range of microphone inputs is sup- 
ported (from dynamic to electret). The 
manual is full of examples and information, 
very technically oriented, for those who can 
make use of it. The system works, and 
works well. 

Is Delta Pro a good value? It is if it suits 
your needs. Lucas Industries 2000 offers a 
1 0-day in-home free trial offer and includes 
a 60-day warranty. If you are a user who 
does not have technical or programming 
experience, or if you need step-by-step 
guidelines, this product may be too techni- 
cal and you will need help. If you need 
assistance, feel free to call Lucas Industries 
or send an SASE with your question. 

Requirements for this program include a 
CoCo 1 or 2 with 64K, or a CoCo 3, one disk 
drive, and a Multi-Pak or Y cable. The final 
touches for a point-and-click interface for 
the CoCo 3 is an upgrade replacement for 
the D3 program. 

[Editor s Note: P M A X has been added to 
the Delta Pro package. This $29.95-value 
program features a point-and-shoot. real- 
time interface, pull-down windows, and 
jump-key sequences. DPMAX requires a CoCo 
3 with a disk drive, a Multi-Pak Interface or 
Y cable, and a mouse or joystick.] 

(Lucas Industries 2000, 14720 Cedar St., 
N.E., Alliance, OH 44601; 216-823-4221; 
$129.95, plus $4 S/H; check, money order, 
or COD (add $4 for COD) 

— Jeffrev S. Parker 
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Home Help 



CoCo3 



Picture Bingo 

Picture Bingo is a clever combination of 
game and graphics in a program written for 
The CoCo 3. It requires a disk drive, a mouse 
or joystick, and a printer. If you have a 
Radio Shack Speech/Sound Cartridge, the 
program even talks! 

The rules of play are just like regular 
bingo, except picture cards are used instead 
of the traditional bingo cards. As the names 
of the pictures are called out (either by the 
Speech/Sound Cartridge or a human), the 
players mark (or cover up) the picture 
squares on their cards. Just like regular 
bingo, the center square is a FREE square. 
Any one of many bingo games can be 
played. Games include straight Bingo. Four 
Corners. Postage Stamp. Big X and many 
others. 

I believe one of the most valuable uses of 
Picture Bingo is for educational purposes. 
The program teaches students how to match 
the names of items with their associated 
pictures. It could also be very useful for 
students learning a foreign language, since 
the pictures could be named in the language 
being studied. 

Picture Bingo provides not only the 
actual game playing, but a graphics feature 
as well. If you select the Workshop option 
from the Main menu, you are presented 
with a graphics-screen editor featuring icons 
for generating your own customized pic- 



ous pencil, lines and paint icons to create 
your picture and save it to disk. You can 
select See Index to see the names of the 
pictures already on the disk to avoid using 
a name more than once. The program comes 
with 25 pictures already on the disk to allow 
play right out of the box. A Copier program 
on the disk creates disks that can hold up to 
50 pictures. 

A Test Say program is also included so 
you can hear how words sound with the 
Speech/Sound Cartridge installed. 

Picture Bingo is a very nice product. Not 
only does it provide an interesting variation 
of a popular game, but an educational tool 
as well. The graphics are good, but color is 
supported only on a composite monitor. An 
easy-to-read eight-page instruction booklet 
is included. 

(E.Z. Friendly, 118 Corlies Avenue, 
Poughkeepsie, NY 12601; $19.95, $1.50 S/H) 

— Jerrv Semones 




tures to be used on bingo cards. With your 
joystick or mouse, you can select icons 
representing a pencil, eraser, lines, paint, 
undo/clear, and disk operations. The larger 
screen area is used to cYeate your picture in 
a magnified, "large-pixel" format. The 
upper-left corner of the screen displays the 
actual picture, in the same size used on the 
bingo cards, as you create it. Use the vari- 



Home Help 



CoCo 1 . 2 & 3 



Bankman 



Bankman Checkbook Keeper is a pro- 
gram used to keep a running record of your 
checkbook transactions using any Color 
Computer with at least 32K, one disk drive 
and a printer. You must enter WIDTH 32 
before running the program on a CoCo 3. 
Bankman helps you reconcile your check- 
book, analyze expenses, and keep a record 
(on disk or paper) of your checks and de- 
posits. The program allows approximately 
60 deposits and more than 500 checks to be 
entered and analyzed. When the computer's 
memory is full, the program automatically 
drops approximately 20 percent of the pre- 
vious entries to make room for new ones. 
The totals for these entries, however, are 
still available to the user. 

Bankman Checkbook Keeper includes a 
12-page manual and sample data. It also 
includes a balance-sheet printout created 
using the manual's sample data. 

Before you begin, put your checks and 
deposits in order either by date or 
numerically. Bankman Checkbook Keeper 
does not sort, so the way they are entered is 
the way they are stored and printed. 

A configuration program, CONFIG. BAS. 
is included on the disk. When you run it. 



you are asked for the number of disk drives 
you have and your printer baud rate. This 
information is saved to disk and referenced 
each time the program is run. There is an 
error in Line 60 of the program. However, it 
is easily fixed if you know a little about 
BASIC. Banknian then loads automatically. 
You are prompted for the current date, 
which is used as the filename. You are 
presented with the Main menu, which of- 
fers several choices including Enter Check- 
book Data. View/Edit Deposits. View/Edit 
Checks. Summarize Checking Activity, 
Print, Save, Reconcile, and Analyze. 

After you use option A (Enter Check- 
book Data) from the Main menu, the pro- 
gram automatical ly goes to option C so you 
can enter your deposits. This is followed by 
option D (for checks). However, these op- 
tions can also be chosen separately from the 
Main menu. Onscreen prompts guide you 
while you are entering your data. The run- 
ning balance is displayed onscreen. Enter 
the deposits, followed by the checks. You 
can add new checks or deposits using menu 
options C and D. When entering informa- 
tion, it's important to give each check and 
deposit a number since it is by these num- 
bers that each one is stored. When you are 
editing, you can give a description of the 
item, but when reconciling, you need the 
number. 

The View option under Menu Option A 
does not allow for the input of the deposit 
number to begin the list as is stated in the 
manual. For example, I chose Option A 
from the Main menu and then pressed V to 
view my entered deposits. The program 
started at Number 1 and continued through 
Number 61, with most entries containing 
zeros and no payee. Next, the screen read. 
"Error Number 8. Press ENTER and try 
again." 

When you are editing an entry, the pro- 
gram doesn't display the information as it is 
stored in memory. Editing would be easier 
if you could see the information before 
changing it. If you are editing a deposit and 
then ask to view all deposits, the program 
displays the list beginning with the cor- 
rected entry. 

The Full Memory option can be toggled 
on or off. Although I failed to make this 
option work, it is used to review the results 
of previous sessions. Other Main menu 
options are as follows: Option E provides a 
summary of the number of checks and 
deposits, along with the total amounts of 
each. Option F prints a balance sheet of all, 
or part, of the entered checks and deposits. 
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Option G saves the data file to disk using the 
previously entered date as the filename. 
Option H reads and displays a directory, 
then asks for the filename. Option I lets you 
reconcile your account. Just enter your 



B 



ankman 
Checkbook Keeper 

is a program used 
to keep a running 
record of your 
checkbook 
transactions using 
any Color 
Computer with at 
least 32K, one disk 
drive and a printer. 



outstanding checks and deposits. A balance 
is computed, which is then compared to 
your checking account summary balance. 
If the difference is not zero, the program 
helps you find the mistake. You are asked to 
have your printer turned on when this is 
chosen. The instructions in the manual are 
out of order for this selection. Your bank 
and computer balances must be entered 
before your outstanding checks. 

Use the Analyze option to determine 
how much you have spent for a particular 
account. All output is sent to the printer. To 
use this option, checks and deposits must be 
entered in a standardized manner. For ex- 
ample, to view all checks written to THE 
rainbow you can't just enter RAINBOW. 
The input must exactly match the name of 
the entry. 

Option K clears CoCo's memory with- 
out rebooting. There is verification first. 

When you press L to end the session, 
there is no Are You Sure? or similar prompt 
before the program does a cold start back to 
BASIC. 

The BREAK key has been disabled. Press- 
ing Reset on my CoCo 3 also forced a cold 
start. 

On printouts, the program should use 
PRINT USING to get complete dollars and 
cents, rather than just the significant digits. 
If an amount is S78.20. only 78.2 appears on 
screen. Also, I accidentally entered SI7.254 
rather than $17.25 for a check. My balance 
reported S2864.094 — three digits after the 



decimal point. There is also no way to stop 
the listing of all checks and deposits. 

If you need help balancing or reconcil- 
ing your checkbook, consider B ankman 
Checkbook Keeper. However, at $39.95, it 
seems a little high-priced when compared 
to similar offerings. 

(The Trading Post, P.O. Box 3453, Car- 
bondale, IL 62902-3453; $39.95) 

— Lee Deuel I 



Graphics 



CoCo 1 . 2 & 3 



Picture Disks #5 & #6 

I have been a fan of Zebra Systems since 
I used the CoCo Greeting Cards program 
on my gray CoCo l. So. when I received a 
special offer for these new picture disks, 
my check went out at once. For those not 
familiar with Zebra Systems' picture disks, 
they usually contain over 100 icons or clip- 
art pictures on each disk. The images are 
designed to work with CoCo Greeting 
Cards. CoCo Graphics Designer, CoCo 
Graphics Designer Plus and Label De- 
signer (all from Zebra Systems). Also in- 
cluded are utilities to transfer them to other 
formats for use with CoCo Max III, Max 10. 
and CoCo Max ll. In short, these pieces of 
clip art can be used with just about any 
Color Computer graphics program. These 
latest offerings are up to Zebra Systems' 
usual high standards and are well worth 
getting. 




Picture Disk #5 Zodiac Signs. Hobbies. 
Vehicles, and Miscellaneous. 



The utilities on each disk are excellent 
and very user-friendly. I do. however, have 
three minor criticisms. First, each disk has 
a code in its utilities and you must use the 
utilities on that disk to process the files on 
that disk. As supplied, you cannot use the 
utilities on one disk with files on other 
Zebra disks. While this is a commendable 
anti-piracy approach, for those of us who 
own and use the entire series this is an 
inconvenience. Bypassing this protection 
is not impossible if you are reasonably 



familiar with Disk BASIC. Second, the more 
extensive graphics editor capability of the 
older CoCo Graphics Designer is not pres- 
ent. Since these utilities allow you to both 
import and export clip art between the ear- 
lier and later Zebra series. I strongly recom- 
mend buying a used copy of the earlier 
version if you can find it (for example, from 
CoCoPRO!). You could then modify these 
icons and add to them as you want. My third 
minorgripe is that no program is supplied to 
rearrange these icons between the files. 
This point appears minor until you get over 
a thousand files or so. Then, such a program 
becomes important. 

However, when the newer Zebra CoCo 
Graphics Designer Plus (CGDP) picture 
disks came out. I realized the CoCo com- 
petes with PrintShop for MS-DOS machines. 
These disks provide many high-quality 
icons that work well with all the programs 
they claim to fit. 

As a side issue, the current Disk til should 
not be confused with Zebra's Border Disk 
ttl or with the Picture Disk ill sold many 
years ago with the older version. The original 
Disk HI has long been unavailable. Any- 
way, their latest additional products include 
Disk m. Disk #5 and Disk ttr>. Disk ttl came 
with my three-for-the-price-of-two buy. but 
is not the subject of this review. The latter 
two disks are devoted to the wider-format, 
double-width icons. Disk #5 contains 60 
such icons, and Disk H6 contains 50. 

Disk #5 contains a number of hobby and 
sport clip-art images such as coins, stamps, 
chess pieces, skiers, and people fishing. 
Disk #5 also contains more variants on autos 
and trucks than I ever imagined, as well as 
other vehicles such as battleships, tanks, 
planes and other more futuristic craft. One 
file is devoted to the 12 signs of the zodiac 
and is well-executed. There are also four 
double-width blank spaces provided, which 
supports my reason for considering addi- 
tional utilities to add users' creations and 
allow relocating items within files. 

Disk tti> contains outline maps of all 50 
states. The 28 blank icons ( 14 if used in the 
double-width form) provide space for the 
missing Canadian provinces, Puerto Rico, 
and the District of Columbia, should some- 
one get creative and place them on a BBS. 
(And remember that Washington. D.C.. is 
not diamond shaped — one corner was 
gouged out of the diamond when the city of 
Alexandria was returned to Virginia!) 

The halves of these double-width icons 
should be placed adjacent to each other. 
This works quite well. I tried samples from 
all files present in all sizes on various Zebra 
products. All the icons tested lined up as 
expected. I had no trouble of any kind. They 
also work with Colorware products. 

The artwork is good, the concept works. 
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and the results are useful. I"m glad I pur- 
chased these picture disks. 

(Zebra Systems, Inc., 121 S. Burrowes St., 
State College, PA 16801; $14.95 for each 
disk, plus $3 S/H) 

— H. Larrv Elman 



Game 



CoCo3 | 



Honor Quest 



It seems that Valkyrie Software, the 
inventor of the Honor Quest adventure game 
for the CoCo 3 with 12XK and a disk drive, 
is properly named. While attempting to 
wend my way through the game. I kept 
going to Valhalla with alarming consis- 
tency. In technical terms, this is called dying 
early and often. For those of you who missed 
class yesterday. Valhalla was the hall in 
Norse mythology where Odin welcomed 
fallen heroes. And the Valkyries were the 
ladies who conducted these fallen heroes to 
Valhalla. 

Believe me. the programmers who 
devised Honor Quest are no ladies. I'm not 
sure they should be called gentlemen, ei- 



ther. These people, who must have gradu- 
ated from the Marquis de Sade School of 
Adventure Game Programming, have con- 
cocted a game to test your skills of both 
maneuvering and riddle solving. 

The game comes with a program disk, a 
data disk, and a piece of paper they laugh- 
ingly call a hint sheet. A note at the bottom 
of the hint sheet urges players not to follow 
the directions on the sheet since there is 
much more to the game than can be learned 
from just reading about it. This is a little like 
television programs that warn viewers not 
to attempt the show*s dangerous feats at 
home, after showing someone setting fire to 
a courthouse by packing it full of Fourth of 
July sparklers and zucchini muffins. 

Well, you' II have to attempt this danger- 
ous feat at home if you buy this game. You 
better be an experienced adventure game 
player, though — a player combining the 
traits of Indiana Jones. Han Solo. Batman, 
and Groucho Marx. Yes, Groucho Marx. 
You'll need a senseof humor about the fifth 
time you see the message "All the strength 
drains from your limbs as you pass out." 
and you awaken in a strange place. 

Strange place? Big understatement! This 
must be the Underworld, which is inhabited 
by dark yellow-eyed demons and a blonde 
in a bikini. You must first battle demons 
with your sword, which looks and sounds a 



bit like a Star Wars light saber. You can 
then talk with the blonde. She offers you the 
choice of starting the game over or answer- 
ing her riddle to return to the land of the 
living. 

In either case you end up in the dark and 
gloomy woods approaching Sir Paladin s 
fire, which is surrounded by various beasties 




Next Month . . . 

Binary Blueprints 

Draw plans for your own programs as Greg Law takes 
you on a tour of the tools used by better binary architects. 

Assemble your way to faster programs under OS-9 
Level II. Jeff Mikel shows you how to get started. 

Remodel BASIC with BASIC+, a series of powerful 
new commands by Geoff Freisen for the CoCo 3. 



. . . and more! 





with glowing eyes. Sir Paladin is not ex- 
actly rocket-scientist material. He and his 
two unmerry men are supposed to be flee- 
ing the dreaded Druids. And to conceal 
themselves they have built a roaring fire. 

Apparently it is here that you can also 
decide whether to play the game strictly as 
an arcade game, bravely battling beasties. 
or as an adventure game. By directing Steele 
(your character's name, with no apparent 
relation to the television private eye) at Sir 
Paladin and pushing T. you can speak with 
him. You can also speak with 40 of the other 
characters of this hostile world, provided 
they don't disassemble you first. 

As with other adventure games, you are 
the lone hero who must proceed to a lina 



((((((((NEW!)))))))) 

From MillSott Co. 

MHISofts' Baseball 
Card Catalog 

by Paul Miller 




NOW YOU CAN PUT ALL YOUR 
Baseball Cards on disk! Requires 
COC03 with two Diskdrives and 
1 28k. It is also available for 1 and 
2 with tape drives. 



To order, please send a check 
or money order to: 
MillSott Co. • Box 2377 
Amagansett, NY 11930 



$1 8.95. Please specify which 
System you have. NY Res., 
Please add 7.5% Tax. 
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destination. On the way you must fight 
various baddies and collect seemingly use- 
less stuff (which does have a purpose — 
eventually) to carry around and use to enter 
certain places, or heal yourself just before 
the Valkyries come to get you. 

There is a game-save option, which they 
recommend using before entering the Dark 
Castle. Har! You'd better use it more often 
than that, unless you want to spend the next 
three months of your life being recycled 
between Sir Paladin's fire and the Under- 
world where the same blonde asks you the 
same question. 

The instructions are sketchy, in my opin- 
ion, unless you are an experienced veteran 
of adventure games. The instructions should 
thoroughly explain the game for the novice, 
or those who are not up to the presumed 
level of ability. In addition, my copy of the 



instructions were so light that some por- 
tions were very difficult to read. 

Even though the graphics appear a little 
blocky at times, they are imaginative and 
varied. Since the game is supposedly de- 
signed to be more of an arcade game than 
an adventure, the veteran player can proba- 
bly solve the riddles and puzzles easily, 
provided they can live long enough. Re- 
member to frequently refer to the com- 
ments about saving the game. 

This game is about frustration and grim 
reality. Even though your heart is pure, 
your strength isn't always high. There are 
times when the dragon wins, by George. 
For older players this game serves as a 
reminder of these grim facts. For younger 
players the game is a warning of things to 
come. 

Someone once said that you can simu- 




-■»•., 



NX-1001 

MULTI-FONT 




RAINBOW 

NX-1020 

This next generation color printer sets new 
standards in color printer performance... 225 
cps, 4 NLQ fonts including Script, plus a new 
high speed draft font; but the enhancements 
don't stop there. Add a 1 6k buffer, a special quiet 
mode, top feed, bottom and rear tractor, and the 
list goes on. Seven on-demand colors, 8 color 
graphics modes, Epson and IBM emulation lor 
maximum software compatibility. Virtually 
everything desired in a printer is here - speed, 
color and versatility dX an affordable price with a 
2 year warranty. 

OUR PLUG W GO FOR THE COCO 
SYSTEM INCLUDES: 

• NX-1020 Rainbow Multi-Font Printer 
•Blue Streak Ultima $O^Q95 

• Software Support Oisk tT-JJ 

• Color Super Gemprint ,S10 Shipping S Insurance 



This 

enhanced version of 

the legendary NX-1000II is the 

latest low-cost high-performance printer 

from Star Micronics. Fully featured with 4 NLQ 

plus a draft font. 10 character sizes from 

subscript to quadruple size, 4k buffer, 180 cps, 

friction and tractor feed, and much much more. 

Backed by a 2 year warranty. Epson and IBM 

emulation modes for maximum software 

compatibility. A performer so versatile you may 

never exhaust it's creative possibilities. 

OUR PLUG W GO FOR THE COCO 
SYSTEM INCLUDES: 

• NX-1001 Multi Font Printer 

• Blue Streak Ultima §4 Q Q88 
•Software Support Disk | 00 

•SI Shipping & Insurance 



Order Your System Today... Call (513) 885-5999 

All Dayton Associate's products have a 30 day moneyback guarantee. 



DAYTON ASSOCIATES-.! , INC. 



Visa & Master accepted within 
f » i ^ x— • the continental U.S. 

9644 Quailwood Trail • Spring Valley, Ohio 45370 Ohio residents add 6.5% sales ta« 



Shipping charges to Canada. P R . HI. AK, APO. FPO are double Triple charge to all other countries. 



COO add S4 00 
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late the "boating experience" by standing in 
a cold showerand tearing up hundred dollar 
bills. Well, one way to describe the difficul- 
ties of success with Honor Quest is to 
imagine playing Russian roulette while tap 
dancing blindfolded in a mine field. Unless 
you combine Gregory Hines, one of the 
brothers Karamazov, an explosive-ordnance 
disposal technician and Houdini. your 
chances of survival are somewhere between 
slim and none. 

If you're looking for a challenge where 
every step may be your last, while figuring 
out who is what and what is who. this is the 
game for you. If you"d rather play a new 
computer game instead of pounding your- 
self on the head with a rubber mallet, this is 
also the game for you. 

(Valkyrie Software, 37 Peter Bush Drive, 
Monroe, NY 10950; 914-783-7636; $27.95, plus 
$2 S/H) 

— John M. Hebert 



Graphics 



CoCo 1.2&3 



DSDISK #1 



DSDISK ttl is the first disk in a series of 
shareware programs released by David 
Sham. Included on the disk are five 
programs: Karate Lesson ttl, 3D Function 
Plot. 3D Animation Demos I & 2, and CoCo 
2 Bouncing Ball Demo. These programs 
require a CoCo with 32K; most require a 
disk drive. 




Karate Lesson ttl displays PMODE graph- 
ics of a karate student fighting two oppo- 
nents. The opponents attack one at a time, 
with either arrows or detached heads (this is 
not as gruesome as it may sound and serves 
the purpose well). The object of the lesson 
is to use one of the many kicks, punches or 
moves to strike the attack location. Each 
defensive option is displayed on a menu 
screen and can be activated by a keystroke. 
From the menu you can start a lesson, view 
a demonstration or quit. 
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The demonstration familiarizes you 
with the 10 possible attack positions and the 
appropriate defensive counter. In an actual 
lesson you receive points for quickness, 
with 1 1 points being the highest possible. 
Slower responses reduce the reward points 



Z>; 



'SDISK #/ is 
the first disk in a 
series of 
shareware 
programs 
released by 
David Sham. 
Included on the 
disk are five 
programs. 




and wrong defensive counters result in 
negative points. 

The opponents' quirky movements might 
be clues to which attack is coming, so watch 
them closely. This is a fun program and is 
for those with quick reflexes. Obtaining a 
score higher than 100 is tough, but not 
impossible. 

The second program. Plot.<D. Hips 
through eight PMODE pages stored in mem- 
ory to create a 3-D animation effect. The 
demonstration cycles through two anima- 
tion sequences. The first sequence is a rec- 
tangular grid that rises and lowers while its 
corners fold. The second demo resembles a 
parachute opening and closing. 




The goal of Plot iD is to show how to plot 
3-D functions. The listing for this BASIC 
program is very short and provides novices 
a base for testing other functions, variables 
and data. 

The next program. 3D Animation Demo 
tti. combines the two animation sequences 
of PlotSD and creates a smooth moving 
figure. The visual effect is interesting and 
reminded me of the movements of trans- 
former toys. Adjustments can be made to 
change the number of cycles, forward speed 
and backward speed. The CoCo 3 double- 
speed poke can also be set. 

3D Animation Demo t>2 displays a figure 
that rotates on three different axes. The 
animation is smooth and the same settings 
options as in Demo #1 are given. Both 3-D 
demo programs are written in machine 
language and include BASIC loaders. 



The last program is the Bouncing Ball 
Demo written in BASIC. A striped ball spins 
and bounces according to the variable set- 
tings you enter. The author states this pro- 
gram will not work properly with the disk 
controller connected. To run this program 
from disk, you'll have to use the Diskojf 
program published in THE RAINBOW (July 
1988 and December 1988). You can save the 
program to tape and disconnect the disk 
controller if you do not have Diskojf. 

As a reminder, these programs are share- 
ware. The author requests a SI 2 registration 
fee. 

(Mr. David Sham, 1155 E. 33rd Rd. Ave., 
Vancouver, BC V5V 3B4, Canada; $12 U.S., 
plus $3 S/H) 

— Jamie Hensen 



...For the CoCo 



The Smallest, S 

Fastest Ser 
Converter 

7 Switchable Ba 
300«600»120i 




TYPE 

SELECTION/ 

TUTORIAL 

Online instructional program thai will 

select 24 special features ol your 

printer or display methods to 

incorporate litem into your programs 



HI-RES 

SUPER 

GEMPRINT 

Disk software that will 

transfer a Hscreen 1.2.3 or 4 

picture screen to printer. 

Grey level shading tor color 



Will transfer a Pmode 0, 1. 2. 3 or 

4 picture screen to printer 8'xlV 

hardcopy Black/white, while/black 

or grey level shading tor color 



Transfers color screens to 

Golor NX-1020 8*U A 

hardcopy in any 

Pmode or Hscreen mode 



Order Your System Today... Call (513) 885-5999 
Ail Dayton Associate's products have a 30 day moneyback guarantee. 



DAYTON ASSOCIATES 



o(W.R. 
Hall 



INC. 



Visa & M.isier accepted within 
f ■' ^V«.» ihc continental U.S. 

9644 Quailwoocl Trail • Spring Valley, Ohio 45370 oifc"«tasa4l6j*$*Mi« 
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The following products have recently been received by THE RAINBOW, examined by 
our magazine staff and issued the Rainbow Seal of Certification, your assurance 
that we have seen the product and have ascertained that it is what it purports to be. 



Picture Disk #5. clip-art graphics designed 
by David Oxenreider and Avram Grumer. 
This disk contains four picture collections: 
Hobbies. Astrol, Vehicles, and Mixed. Each 
collection contains 16 pictures for a total of 
64 pictures on the disk. Pictures files are in 
the CoCo Graphics Designer (Plus) for- 
mat, and the disk includes conversion utili- 
ties to generate CoCo Max ll. CoCo Max ill 
and Max-10 format disks. Zebra Systems. 
Inc.. 121 S. Burrowes Street. State College. 
PA 16801: 814-257-2652; $14.95. plus $3 Sill. 



Picture Disk #6. more clip-art graphics. 
The disk contains pictures of all 50 U.S. 
states. Each image is scaled to fit within the 
64-by-56-pixei. two-picture area that two 
standard Zebra graphics pictures represent. 
The states are presented in alphabetical 
order in four picture collections. The disk 
has CoCo Graphics Designer (Plus) files 
on it. as well as conversion utilities to 
generate CoCo Max ll. CoCo Max III and 
Max-io format disks. Zebra Systems. Inc., 
121 S. Burrowes Street. State College, PA 
16801; 814-237-2652; $14.95. plus $3 SIH. 



Kylim-Gai: to be N'inja (os-9 Version), a 
martial-arts arcade game featuring 320-by- 
200. 16-color graphics and digitized sound 
effects. Requires 512K (or minimum 256K) 
CoCo 3 and OS-9 Level II. Sundog Systems. 
P.O. Box 766, Manassas, \'A 221 ll; 703-330- 
8989: $29.95. plus $2.50 SIH. 



DSDISK #3, a disk containing three pro- 
grams written by David Sham: MAC3 . BAS, a 
Mac-to-HSCREEN2 transfer utility (size = '/}, 
requires 512K and a RAM disk): MAC3S . 128, 
a I28K version of MAC3.BAS (requires a 
CoCo 3 and a disk drive); and H2ED I T . BAS, 
an HSCREEN2 editor (requires a CoCo 3 and 
a disk drive). One . CM3 and five . MAC pic- 
tures are included on disk for use as demos 
and testing the programs. Mr. David Sham. 
1155 E. 33rd Ave., Vancouver, BC V5V 3B4. 
Canada; S22 U.S.. plus $3 SIH. 



KJ V on Disk #19. Psalms chapters I -87 from 
the King James Version of the Bible, in 
ASCII files for the CoCo 1 . 2 and 3. A word 
processor or text editor is recommended for 
viewing the files. Requires at least 32K and 
one disk drive. BDS Software. P.O. Box 485. 
Glenview. IL 60025-0485; $3. 



KJV on Disk #20. Psalms chapters 88-150 
from the King James Version of the Bible, 
in ASCII files for the CoCo 1. 2 and 3. A 
word processor or text editor is recom- 
mended for viewing the files. Requires at 
least 32K and one disk drive. BDS Sofrware. 
P.O. Box 485. Glenview. il 60025-0485: $3. 



1)10 Fonts for Max-10, document fonts for 
all versions of Max-10. These fonts have a 
point size between 8 and 18. Included are 
fonts for Times Roman. Peignot. Block, 
Venice. Display. Woodhaven. Digital. 
Writing, and Dingbats. Max-io is required 
to use this program. Coless Computer 
Design. 1917 Madera St. #8, Waukesha, Wl 
53186; $14.95. plus $3 SIH. 



The Seal of Certification is open to all manufacturers of products for the Tandy 
Color Computer, regardless of whether they advertise in THE RAINBOW. 

By awarding a Seal, the magazine certifies the program does exist — that we have 
examined it and have a sample copy — but this does not constitute any guarantee 
of satisfaction. As soon as possible, these hardware or software items will be 
forwarded to THE RAINBOW reviewers for evaluation. 
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Add UP ThESE 

Public Domain 

VaIues! 



UTIUTIES 18 

• 12 Programs Each, 1-4 Require Disk • 

U1 - Backup 35, Baslcmap, Tlmor.Tapo-tc-Dlsk, + 

U2 - Customize, DiskTest, MaslarOisk, Offset, + 

U3 - View 64, DiskAid, Disk Library, Atari, t 

U4 - AutoBoot, MacPlcture, StateLog, UniBack, t 

U5 - Disassembler, Graph, PaintPot, Squeeze, + 

U6 - Clock, Uist 32, , MiniDos, Pixcomp, ♦ 

U7 - Head Print Wflh 30 Mini Pictures 

US - Fig Forth Language With Tutiorial 




Music 1-7 

Ml- 8 Utilities & 8 Songs 
M2- 17 Musica Filesv B ™.*«. 
M3 - 16 Musica Files >™ JS" 
M4 - 16 Musica Files/ Husca 
M5 - 25 Orchestra Files 
M6 - 23 .Bin Files Ready To Run 
M7 - 23 .Bin Files Ready To Run 

ADVENTURES 1,2 

Ready To Run 
Order A1 Or A2 



GAMES Ml 

■ Each Disk/Ta, 

GA1 - 



Contains 12 Programs • 
SDTIcTac, Missile, Poker, Tycoon, • 



ape I 
Tac, 



GA2 ■ Amazing, Balloons, Motor Jump, Slots, ♦ 
GA3 - Battleship, Golf, Lander, Zero G, ♦ 
GA4 - ABM, LunarWodd, Protect, Subchase, t 
GA5 - Blackjack, Lazer, Tipan, Utopia, + 
GA6 • Kings, Maze, Shuffle, Tempest, + 
GA7 - Choss, CHy, Life, StarTrsk, ♦ 
GA8 - Chute, Germ, Hurkle, Lunar, + 
GA9 - Civil War, Go-Fish, Stock, UFO Maze, + 
GA10 - Cave, Hi Low, Scramble, Word Hunt, * 
GA11 - Borythms, Craps 3, Gunner, Martians, * 



EDUCATION 1-4 ^ 

E1- 12 Programs For Young Kids 

E2- 12 Programs For High School Kids 

E3 - 1 1 Programs Teaching Coco Commands 
E4 - 5 Graphics Programs About Australia 

GRAPHICS M4 

GR1 - Atlanta, Cube, Space, + 

GR2 - Objects, Wargame, Woridmap, + 

GR3 - 9 Coco 3 Graphic Programs 

GR4 - 22 Coco Max Pictures 

GR5 - 22 Coco Max Pictures 

GR6 - 22 Coco Max Pictures 

GR7 - 15 Coco Max Pictures 

GR8 - 22 .Bin Pictures 

GR9 - 22 .Bin Pictures 

GR10 • 14 Large .Bin Pictures 

GR11 - 8 Mge Pictures 

GR12 - Coco Max 3 Pictures 

GR13 • Macpaint Graphic Editor 

GR14 • 5 Macintosh Pictures 

TELECOMMUNICATIONS 1-3 

T1 - Haysae, Kerrnrt, Mikeyterm, Taleterm 
:obbs BBs Terminal Package 



T2-C 

T3 - GETERM Communications 



AncJ Don'T FoRqET 

MoNThly BAck Issues 

Of OmqiiMAl 

SubsCRipTJOlM SofTWARE 




HOME MANAGEMENT 1-4 

■ 12 Programs Each Disk/Tape ■ 

H1 - Checkbook, Loan, Word Processor, ♦ 

H2 - Cash Journal, Invest, Maillist, * 

H3 - Life, Database, Stocks, ♦ 

H4 - Spelling Fix, Spelling Checker, ♦ 



R C5fc 
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ISSUE #91, JAN 1990 
TRENCH FIGHTER 
C0CVERT3 
SPEED GAMES 
BUSINESS STARTER 
CAVERNQUEST3PT.2 
BUILDERS HELPER 
TARZAR IV 
ADDRESS IT 
ANIMAL GRAPHICS 
KM1IXI 



ISSUE #97, JULY 1990 
FCC EXAM HELPER 
EMPLOYEE SCHEDULE 
FLYING SAUCER ADV. 
SPEECH AID 
MOWER MADNESS 
JET TRIVIA 
INSTANT CALENDAR 
WORLD MASTER 3 
AIR WAR 3 



ISSUE #92, FEB 1990 

PENTASAME 

ROTISSERIE LEAGUE 

NICK'S QUEST 

SOUTAIR 

EDUCATION 4 

IBM -BASIC 

BASEBALL CARD ORG. 

MUNCHY3 

RIVER RAID 3 

MUMS 

ISSUE #98, AUG. 1990 

FLIPPY TUTORIAL 
RECIPE/MEALGROCERY 
DUNGEON MAZE 
SNOW SKI 
HOT LOAD 
SHIP WAR 
ERROR TRAP 
SPACE WAR 3 
MAZEMASTER3 



ISSUE #93, MAR 1990 

MR MOVIE 

INVADERS 

C0C03 RECIPE MACHINE 

SILVERCAPE3ADV. 

BABY-SITTERS BASE 

BIBLE SCRIPTURE 

VOCABULARY QUIZ 

DROP PACK 

DOCTOR WHO 3 

leMiaaa 

ISSUE #99, SEPT. 1990 

IDEA TREE 

MASTER'S LABYRINTH 
MORSE CODE 
TELESALE CONTACTS 
PROMISED LAND QUIZ 
PROPOSAL WRITER 
ALPHABET SCRAMBLE 3 
MAGIC PUMPKIN 
DR.WH03PART4 



ISSUE #94, APR. 1990 

FLASH CARD 

REAL ESTATE LISTINGS 

BIBLE QUESTIONS 1 

SPELLING QUIZ 1 

NO LEFT 3 

PICTURE VIEWER 3 

TANK SHOWDOWN 

TARZAR 5 ADVENTURE 

GENESIS 

iW1ll:(WI:H 

ISSUE #100, OCT. 1990 

ZOT MIND GAME 
SUPER TEXT EDITOR 
SUPER TEXT FORMATTER 
TURTLE SEARCH 3 
COAST TO COAST 
EASY BASIC 3 
DRAGON ADVENTURE 
WRITE OUT UTILITY 
TRYTHIS 

iffl'niifli 



ISSUE #95, MAY 1990 
DREAMTIME ADVENTURE 
XT/AT SYSTEMS 
BIBLE QUIZ 2 
16 FLAGS 
FRACTIONS 
SOLITIARE PUZZLE 4 
S12K RAM DRIVES 3 
FOOD FACTORY 3 
WHO PART 2 

ISSUE #101, NOV. 1990 

GOSSIP 

COST ESTIMATOR 

SALON INVENTORY 

PERSONAL STATISTICIAN 

BINGO CALLER 3 

ALAIX-3 

DEATH HUNT 

512WRAM/CATALOGER3 

DUCK HUNT 

■niraiiH 



ISSUE #96, JUN 1990 

ENTREPENEUR 
DR PHREDI 
PRINTER FONT CODES 
BIBLE QUESTIONS PT. 3 
CAL0 ADVENTURE 
FORM MAKER 
DRAGON ESCAPE 
PLANE EXPLORER 
WHO PART 3 
i.SII'.W: 

ISSUE #102, DEC. 1990 

REAL ESTATE ANALYSIS 
COCO PAYROLL 
DR. STRANGE ADVENTURE 
TANNING SALON 
TREASURE HUNT 
RIVERBOAT BLACKJACK 
TURTLE RACE 3 
SUPER SCREEN DUMP 
KEYBOARD REMAP 

aroma 




Last 12 Issues Shown Here 



TOM MIX GAME 



SINGLE ISSUE $ 8.00 

2-5 ISSUES $ 6.00 EA 

6-10 ISSUES $ 5.00 EA 

1 1 OR MORE ISSUES $ 4.50 EA 

ALL 102 ISSUES $ 260.00 

PURCHASE 20 ISSUES AND RECEI VE A FREE 6 MONTH SUB 



r MAIL TO: >, 

T&D Subscription Software 

2490 Miles Standish Drive 

Holland, Michigan 49424 

(616)399-9648 

Call or write for a FREE catalog ! 



1/1 PLEASE CIRCLE 




MasterCard 



• WE SEND 1ST CLASS - NO CHARGE • 
• PERSONAL CHECKS WELCOME • 



2 
1/1 

u 

m 



17 a 33 «1 « 57 

W » It li SO it 

II V 15 O 51 9 

JO 3 3S U 5! to 

2i a 37 e 53 it 

22 30 38 « 5< O 

23 31 31 47 55 S3 

24 92 4( 41 51 M 
1 YEAR SUBSCRIPTION ONLY i 



TAPE 

OR 

DISK 



65 73 

56 74 

17 75 

63 76 

69 77 

70 7) 

71 7J 

72 so eg 

60.00 ! 



SI B 97 

82 90 98 

63 91 99 

84 92 100 

85 93 101 
8! 94 102 
87 95 



Public Domajm 

Single Disk/Tape..$8.00 each 
2- 5 disks/tapes.. ..$6.00 each 

6 or more $5.00 each 

All 53 disks/tapes $145.00 

CIRCLE ISSUES DESIRED 



Name_ 



Address. 



City_ 



. State. 



Zip- 



Credit Card g_ 



Expires- 



TOTAL AMOUNT $_ 
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GR4 


E4 


U4 


GA4 


M5 


GR5 




U5 


GA5 


M6 


GR6 


HI 


U6 


GA6 


M7 


GR7 


H2 


U7 


GA7 




GR8 


H3 


U8 


GAS 


A1 


GR9 


H4 




GA9 


A2 


GR10 
GR11 






GA10 
GA11 


T1 


GR12 
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GR13 








T3 
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DISK 



Reviewer 
Information 



In order to continue to bring Tandy 
Color Computer users all the best 
information about new hardware and 
software products each month, we 
are constantly looking for new people 
to join our independent review staff. 
Therefore, we invite you to join THE 
rainbow's elite fleet of reviewers. 

You read THE RAINBOW because 
you love your Color Computer, so if 
you want a creative outlet and a 
chance to examine quality hardware 
and software, with your observations 
published nationwide, we want to 
hear from you. 

Send us a cover letter with your 
name, address, occupation, list of 
equipment, areas of general inter- 
ests, and a sample review of a CoCo 
product you are currenly using. We 
look forward to your response. After 
all. we already see you have the best 
taste in computers. 

Reply to: 

Reviews Editor 
The Rainbow 
The Falsoft Building 
P.O. Box 385 
Prospect. KY 40059 




Conti 

Getting the Word 

Editor: 

1 would like some information on word 
processors for my Tandy Color Computer. 
1 have a 64K Color Computer 2 with a disk 
drive. Is there any word processor available 
for this computer? If so. please send me the 
information. Thank you. 

Keith Wood 

P.O. Box 751 

Pine Mountain, GA 31S22 

Check the SO Enterprises ad in this issue 
for information about VIP writer. 

Ghana Bwana Meets the CoCo 3 

Editor: 

I recently bought Ghana Bwana from 
my local Radio Shack, but it will not load on 
my CoCo 3. All I get is the title screen that 
tells me the program is loading. But nothing 
happens. Does anyone know how to get the 
program to run? 

David Sekirka 

1687 N. Michigan Street, Lot 106 

Plymouth, IN 4656.J 

Steve Bjork, author of Ghana Bwana. 
uploaded a patch to Delphi just after the 
CoCo 3 was introduced. We contacted Steve 
at SRB Software, and he gave us permission 
to reprint the patch here, as an aid to our 
readers without modems. Following is the 
program listing for the patch: 

The Listing: NEWBOOT 

10 'NEW PROGRAM BOOT FOR GHANA B 

WANA. PITFALL II. DESERT RIDER. 

& ONE ON ONE. 

20 "THIS PROGRAM WILL GIVE YOU F 

ULL COLOR ON A COLOR COMPUTER 3 

WHEN USING A RGB MONITOR. 

30 'THIS PROGRAM WILL ALSO FIX T 

HE BUG IN GHANA BWANA ON THE COL 

OR COMPUTER 3. 

40 CLEAR 50.&H3FFE 

50 P-PEEKUH3FFF) 

60 X-&H7FFF:P0KE X.165 

70 POKE X.255-PEEK(X) 

80 IF PEEK(X)<>90 THEN 100 

90 IF P=PEEK(&H3FFF) THEN 110 

100 CLS:PRINT"64K IS NEEDED FOR 

THIS PROGRAM" 

110 CLEAR 500.&H7FFF 

120 FOR 1-0 TO 70 

130 READ A$ 

140 POKE &H5000+I.VAL("&H"+A$) 

150 NEXT I:WIDTH 32 

160 DSKI$0.34.4.A$.B$:SUM=0:FOR 

X=l TO 128:SUM=SUM+ASC(MID$(AJ.X 

.1))+ASC(MID$(B$.X.1)):NEXT X 



170 IF SUM=20423 THEN INPUT"REMO 

VE WRITE TAB FROM DISK AND PRES 

S ENTER.":Q$:MID$(A$.106.1)-CHR$ 

(254):MID$(A$.122.1)=CHR$(254):D 

SKO$0.34.4.A$.W:GOTO 160 

180 READ S.A.B.C.D:IF S-0 THEN 2 

80 ELSE IF SOSUM THEN 180 

190 POKE &HFFD8.0:PRINT "ARE YOU 

USING AN RGB MONITOR? (Y/N)" 
200 Q$=INKEY$:IF Q$<>"Y" AND Q$< 
>"N" THEN 200 • 
210 IF Q$-"N" THEN 280 
220 PALETTE 0.A:PALETTE 4. A 
230 PALETTE l.B:PALETTE 5.B 
240 PALETTE 2,C:PALETTE 6.C 
250 PALETTE 3.D:PALETTE 7.D 
260 PRINT "PLEASE HOLD THE CLEAR 

KEY UNTIL THE GAME IS BOOTED." 
270 IF INKEY$OCHR$(12) THEN 270 
280 EXEC &H5000 
290 DATA 86.22.8E.26.00.8D.0D 
300 DATA FC.26.00.10.83.4F.53 
310 DATA 26. 03. 7E. 26. 02. 39. 34 
320 DATA 20.10.BE.C0.06.A7.22 
330 DATA 86.02.A7.A4.6F.21.6F 
340 DATA 23.6C.23.AF.24.10.BE 
350 DATA C0.06.A6.23.81.13.27 
360 DATA 12.AD.9F.C0.04.4D.27 
370 DATA 06,6C.23.6C.24.20.E9 
380 DATA 7F.FF.40.35.A0.4F.20 
390 DATA F8 

400 DATA 22438.63.0.9.36 
410 DATA 20651.63.36.9.0 
420 DATA 22631.0.9.36.63 
430 DATA 65280.63.36.9.0 
440 DATA 0.0.0.0.0 




THE RArxBow welcomes letters 
to the editor. Mail should be 
addressed to: Letters to Rain- 
bow, The Falsoft Building, P.O. 
Box 385, Prospect, ky400ss>. Let- 
ters should include the writer's 
full name and address. Letters 
may be edited for purposes of 
clarity or to conserve space. 

Letters to the editor may also 
besent to us through our Delphi 
CoCo st<;. From the CoCo sk;> 
prompt, type rai to take you 
into the Rainbow Magazine 
Services area of the SIG. At the 
rainbow> prompt, type LET to 
reach the LETTERS> prompt and 
then select Letters for Publica- 
tion, Be sure to include your 
complete name and address. 
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DELPHI'S 20/20 ADVANTAGE, 
VISIBLY SUPERIOR 



DELPHI 



N 



COM 



R V 



$20 



$124 



$120-$256 



COST OF 20 EVENING HOURS 
OF DOWNLOADS AND CHAT 



On DELPHI'S 20/20 Advantage Plan, you get 20 hours of connect time each month for 
only $20. Additional time is only 2 cents/minute. No other full-featured online service 
even comes close! 

And those are 20 hours of real online fun and productivity. Download files, chat with 
friends, send electronic mail, play multi-player games, and make travel reservations. 



Join DELPHI now for only $39.95 and your first 
20 hours are free. With your CoCo and 
modem: 

• Dial 1-800-365-4636 

• At Usernome: type JOINDELPHI 

• At Password: type COCO20 



DELPHI 



THE WORLD'S PREMIER ONLINE 
INFORMATION SERVICE 

800-544-4005 . 617-491-3393 



Already a DELPHI member? Type GO USING ADVANTAGE 



An important link in the CoCo community is its ability to communicate with fellow users. If 
questions arise, a fresh source of information can be invaluable. We here at the rainbow have 
decided to create "Intercom," an information exchange point for Pen Pals, CoCo Clubs and bbss. 

If you would like a Pen Pal or are running a CoCo Club or bbs, send us a letter including the 
information listed here to: The Rainbow Intercom, P.O. Box 385, Prospect, ky 40059. 

Only those parties who have signed our non-piracy "agreement form" appear in listings of 
Intercom. Also, please notify us if you want to add or delete any names on this list. 




PEN PALS 



(& I'm a ihird grade icachcr and ham radio operator 
IKA1UVE). I love my six CoCo I sand 2s — upgrad- 
ing, scavenging, software. ROM packs, etc. I also like 
simple hardware project building. I have nothing 
more than 64K RAM. no CoCo 3s. which I think 
spelled the end of the golden age of CoCo. 

I use CoCos every day in my classroom and would 
like to hear from others with similar interests. 

Charles Scanlon 

One Hoskins Rd.. Apt. SA6 

Simsbury.CT 06070 

(So I'm 23 years old and have a CoCo 2. a disk drive 
and JDOS. I enjoy playing adventure games as well as 
creating them. I 'm looking for pen pals with informa- 
tion on games and other areas of CoCo programming. 
All letters are welcome and will be answered. 

Johnny Tucker 

Box 612 

Fairland, OK 74343 

/-> I'm interested in finding pen pals who use MIDI 
with their CoCos. I use my 5I2K CoCo 3 with my 
Yamaha keyboards. I work with both Lyra and Ul- 
liMusE III. There is only one other person in my area 
that uses MIDI and I would like 10 find other people of 
similar interest. 1 may be able to help with MIDI 
problems pertaining to the CoCo. so please write. 

Michael Jones 

2X1 Lakeview Drive 

Mobile. AL .if>695 




ARIZONA 

» Tucson Color Computer Club. Bruce Smith, 3030 
Mustang Drive. Tucson. 85708. (602) 747-7859 

CALIFORNIA 

« Citrus Color Computer Club. Orville Beaver. P.O. 
Box 6991, San Bernardino. 92412-6991. (714) 685- 
6334 

w Color America Users Group. Jack W. Eizenga. 
3811 N. Foster Ave.. Baldwin Park. 91706-3912. 
(818)960-8010 

« Marysvillc/Yuba City Area CoCo Club. Jim Ves- 
tal. P.O. Box 5126. Marysville. 95901. (916) 742- 
5499 

COLORADO 

* Colorado Springs Color Computer Club. Bud Ward. 
1 1 18 Claiborne Road. Colorado Springs. 80906-5513. 
(719)392-8268 



CONNECTICUT 

* Connecticut CoConut Connection. Charles Joseph 
Scanlon, 1 Hoskins Rd. Apt. 8A6. Simsbury, 06070. 
(203)651-8134 

* South Eastern Connecticut Color Computer Users 
Group. Larry Donovan. 25 Stony Brook Road. Slon- 
ington. 06378. (203) 535-421 1 

FLORIDA 

" Cross-Country Color Computer Club. Tom Tittle. 
860 Gardenia Drive, Royal Palm Beach, 334 1 1 , (407) 
798-3726 

GEORGIA 

* Atlanta Computer Society. Inc.. Alan R. Dages. 
4290 Bells Ferry Road. Suite 10639, Kenncsaw, 30144, 
(404) 469-51 1 1 voice. (404) 636-2991 modem 

IDAHO 

* Snake RiverColorComputerClub. Emil Franklin. 
1750 Carmel Drive. Idaho Falls. 83403. (208) 522- 
0220 

IOWA 

■ Metro Area Color Computer Club. Joe Cavallaro, 
2425 Ave. A. Council Bluffs. 51501, (712) 322-2438 
» Mid Iowa CoCo, Terry Simons. 1328 48th. Des 
Moines. 503 1 1 . (5 15) 279-2576 

KANSAS 

■ The Kansas City Color Computer Users Group, 
Gay Crawford, 1601 Kiowa Drive, Olalhe. 66062. 
(913)764-9413 

KENTUCKY 

w Hardin County Color Computer Club. Paul Ur- 
bahns, 2887 Republic Ave.. Radcliff, 40160, (502) 
351-4757 

LOUISIANA 

f The CoCo SIG. Christopher Mayeux. 20 Gibbs 
Drive. Chalmette. 70043, (504) 277-6880 voice. (504) 
277-5135 modem 

MARYLAND 

W Arkade. John M. Beck, 3513 Terrace Drive #D, 
Suilland, 20746. (301)423-8418 

MASSACHUSETTS 

» TRS-80 Computing Club. David McNally. 65 Oak 
Rd.. Canton. 02021-2605. (617) 828-7749 



MICHIGAN 

w Greater Lansing Color Computer Users Group, E. 
Dale Kncpper, P.O. Box 14114. Lansing. 48901. 
(517)626-6917 



MISSISSIPPI 

® Central Mississippi Color Computer Society. Boisy 
G. Pitre, 60 1 1 1-55 North. Jackson. 392 1 3. (601 ) 956- 
9377 



MISSOURI 

« CoCoNuts User Group, Clyde Lloyd. 2116 N. 
Columbia. Springfield. 65803. (417) 866-8738 

NEW YORK 

w Adirondack Color Computer Club. Thomas P. 

Delancy. 10 Rosewood Drive. Clifton Park. 12065. 

(518)371-4781 

w Twin Tiers CoCo Club. William Cecchini. 319 

Irvine Place, Elmira. 14901, (607) 734-0065 

NORTH CAROLINA 

■ Norca Users Group, Matthew Royal, Route 2 1 Box 
906. Fayettevillc, 28304. (919) 484-1230 

OHIO 

w The Columbus and Central Ohio Color Computer 
Club. Richard Heber. 546 Woodside Drive S.W.. 
Pataskala. 43062, (614) 927-3357 

PENNSYLVANIA 

■ Cumberland Valley Users Group. Thomas Martin, 
9085 Newburg Road. Ncwburg. 17240. (717) 423- 
5525 

w Pittsburgh Color Group, Ralph Marling. 309 Fra- 
zier Drive. Pittsburgh. 15235. (412) 823-7607 

RHODE ISLAND 

■ New England "CoCoNuts" Color Computer Club, 
Arthur J. Mcndonca, P.O. Box 28106 North Station. 
Providence. 02908. (401 ) 272-5096 (Sig.3) 

SOUTH CAROLINA 

w Spartanburg CoCo Club. Jesse W. Parris, 1 52 Bon 
Air Ave.. Spartanburg. 29303, (803) 573-9881 

SOUTH DAKOTA 

• Empire Area Color Computer Users Group of 
South Dakota. Carl Holt. P.O. Box 395. Brandon. 
57005.(605)582-3862 

TEXAS 

« The Codis CoCo Symphony, William C. Garret- 
son, 2902 Harvard St., Irving. 75062. (214) 570-0823 
« Mid Cities TRS-80 Users Group. Rob Yoder. P.O. 
Box 171566. Arlington. 76003, (817) 535-7931 



VIRGINIA 

w Richmond Area Color Computer Organization, 
William T. Mays Jr.. 6003 Westboume Drive, 
Richmond. 23230, (804) 282-7778 

■ Southwestern Virginia Color Computer Club, Ricky 
Sutphin. Route 1 Box 20. Henry, 24102, (703) 365- 
2018 

WASHINGTON 

w Port Orchard CoCo Club. Donald Zimmerman. 
3046 Banner Rd. SE. Port Orchard. 98366-8810. 
(206)871-6535 

■ Spokane Color Computer Club, Richard Baysin- 
gcr. W. 2217 Sanson, Spokane, 99205. (509) 326- 
2793. BBS (509) 325-6787 
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WEST VIRGINIA 

•Huntington Area ColorCompuierSymposium. Jim 
Bush. P.O. Box 39 1 . Lesage. 25537-039 1 . (304) 736- 
5314 

AUSTRALIA 

* Australian National OS-9 Users Group. Gordon 
Bentzen. CI- 8 Odin Street. Sunnybank. Queensland. 
4109.(07)344-3881 

B Brisbane Southwest Colour Computer Users Group, 
Bob Devries. 21 Virgo St.. Inala. Queensland. 4077. 
(07)372-7816 



CANADA 

tt 4 C's (Cornwall Color Computer Club). Robert L. 
LeBrun, 45 1 Leilch Dr.. Cornwall. Ontario. K6H 5P5. 
(613) 932-4792. BBS (613) 936-0823 

■ Moncton-Dieppe-Riverview CoCoClub, Philippe 
Lantin. 77 Ninth St.. Moncton, New Brunswick. El E 
3E5, (506) 382-7706 

■ Vancouver Color Computer Club ( VC3). Jordan J. 
Dobrikin. P.O. Box 76734. Postal Station 5. British 
Columbia. V5R 557, (604) 420-6081 



GERMANY 

* OS-9 Users Group in Europe. Burghard Kinzel. 
Leipziger Ring 22A. 5042 ERFTSTADT. +49-2235- 
41069. (OS-9/6809) 

THE NETHERLANDS 

B European OS-9 User Group. Peter Tutelaers. 
Slrijperstraat 50A. 5595 GD Leende. 
s88405777@hsepml.hsc.nl. +31-4906-1971. (OSK) 
PUERTO RICO 

• Puerto Rico Color Computer Club. Luis R. Marti- 
nez. P.O. Box 2072. Guaynabo. 00657-7004. (809) 
799-8217 or (809) 728-2314 



BULLETIN BOARD SYSTEMS 



State/Cily 

Arkansas 
Jonesboro 
Sheridan 
California 
Hollywood 
Laguna Hills 
Colorado 
Colorado Springs 
Connecticut 
Waterbury 
Florida 
Cocoa Beach 
Hawaii 
Ft. Shatter 
Illinois 

Carpentersvillc 
La Grange Park 
Kansas 
Beloit 
Louisiana 
Harvey 
Michigan 
Lansing 
Taylor 
New York 
Wappingers Falls 
North Dakota 
Minot AFB 
Ohio 

Reynoldsburg 
Oklahoma 
Tecumseh 
Pennsylvania 
Conshohocken 
Johnstown 
Rhode Island 
Central Falls 
Virginia 
Fall Mills 
Richmond 
Canada 
Cornwall. Ontario 

Notes: 



BBS Name 

The 8-Bit Wonderland 
The Grant County BBS 

Zog's Cavern BBS 

Rainbow Connection Info Service 

The Time Safari 

Applause BBS 

KB Enterprises" CEBBS 1 

CoCo'Nuts BBS Service 

The Pinball Haven BBS 
S & V BBS 

Kansas Konneklion BBS-" 

The Node 3 

Benchboard BBS 
J & L's CoCo Comer 

The Dutchess CoCo 

The 9-Line BBS 

East Side Connection CEBBS 

Pat BBS' 

Charlie's Help Line 
CoCo Electronic BBS' 



Access Number 

(501)931-9528 
(501(942-4047 

(213)461-7948 
(714)831-6530 

(719)635-7228 

(203) 754-9598 

(407) 799-3282 

(808) 845-7054 

(708) 428-8445 
(708) 352-0948 

(913)738-5613 

(504) 347-4320 

(517)394-2447 
(313)292-4713 

(914)838-1261 

(701)727-6826 

(614)755-2492 

(405) 598-5082 

(215)825-3226 
(814)535-1497 



The Weather Connection II BBS (401 ) 728-8709 



Clem's Corner BBS' 
Tree House BBS 

4C'sBBS 



(703) 322-4053 
(804)744-0157 

(613)936-0823 



Parameters 
(Spetd-Parity-Word Bits. 

300/1200/2400-N-8-I 
300/1 200/2400-N-8-1 

300/1 200/2400-N-8-1 
300/1 200/2400-N-8-1 

300/I200-N-8-I 

300/1200/2400-N-8-1 

300/1 200-N-8-1 

3O0/120O/24OO-N-8-I 

3O0/I2O0/240O-N-8-I 
300/I20O/2400-N-8-1 

3OO/I20O-N-8-I 

30O/24OO-N-8-1 

300/1 200/2400-N-8-1 
300/1 200/2400-N-8-1 

300/1 20O/24OO-N-8-1 

300/1 200-N-8-1 

300/1200/2400-N-8-I 

300-N-8-I 

300/1 200-N-8-1 or N-7-1 
300/1 20O/24O0-N-8-1 

300/1 200/2400-N-8-1 

300/1200-N-8-I 
300/1 20O/240O-N-8-1 

3O0/I2OO/240O-N-8-I 



SysOp 
Stop Bits) 

Mike Smith 
Eddie Gilmore 

Alan Sheltra 
Eric Lcvinson 

David Vallier 

Carmen Izzi. Jr. 

Kevin Bcrner 

Tommic Taylor 

Jeffrey R. Chapin 
Paul Jerkatis 

Gary N. McCarty 

Gene Clifton 

John Evans 
Jim Snider 

Chris Serino 

David Hensley 

John L. Wilkerson 

Pal Aldridge 

Charles DiMartino 
Albert Baldish 

Eric Chew 

Richard Douglas Bailey 
Doug James 

Mike Lcbrun 



|KB Enterprises' CEftBS is up from 5 p.m. to 9 a.m. seven days a week (EST). 

; Kansas Konneklion BBS is up from 10 p.m. to 7 a.m. 

'Pat BBS is up 5 p.m. to 9 p.m. weekdays and 10 a.m. to 10 p.m. weekends. This new BBS 

'CoCo Electronic BBS is up 8 p.m. to 6 a.m. seven days a week. 

'Clem's Comer BBS is up from 6 p.m. to 1 1 p.m. seven days a week. 



is counting on you for uploads. 
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Pyramid 



by George Quellhorst 



▲ 

Stacking 
the odds 
with 
Solitaire 



Pyramid is a very addictive, easy- 
to-play solitaire game. Program 
requirements include a Color 
Computer 3. an RGB monitor 
and a disk drive. Seven rows of 
cards are displayed on the screen at the start 
of the game. The first six rows are upside- 
down and the last row is displayed face-up. 
The first row contains one card, the second 
row has two cards, the third row has three 
cards, and so on. A total of 28 cards are 
displayed on the screen, with 24 cards 
remaining in the deck. The deck is dis- 
played in the top-left corner of the screen. 
The top card in the deck is shown face-up. 

Playing the Game 

The object of the game is to move all 
cards in the pyramid to the deck. The game 
has been successfully completed when the 
last card, the top of the pyramid, has been 
placed on the deck. A card may be moved 
onto the deck when its value is one greater 
or one lower than that of the top card in the 
deck, regardless of the color or suit of the 
card being moved. For example, a five can 
be placed on top of either a four or a six; an 
Ace can be placed on top of a King or a two: 
and so on. 

The program does not allow you to make 
illegal moves. If you attempt an illegal 
move, an error beep sounds and the last key 
pressed is ignored by the computer. A card 
moved to the deck becomes the new top 
card until another card is moved up or until 
you "turn over" the next card in the deck. 
When a legal move is not available, you 
must press the up-arrow key to "turn over" 

A ' ' ' 

George Quellhorst has been a CoCo user 
since the days of4K. He has two CoCo 2s 
and a CoCo 3 with an RGB monitor. He 
enjoys writing programs with his computer 
equipment. He can he contacted at t>3 South 
State St.. Painesville. OH 44077. 



the next card in the deck. If the next card 
does not provide you with a legal move, you 
must continue "turning over" cards until a 
legal move becomes available. 

When all 24 cards in the deck have been 
used and there are cards still in the pyramid 
with no legal moves remaining, the game 
has reached an unsuccessful completion. A 
successful completion of the game involves 
moving all 28 cards to the deck before 
running out of cards in the deck. 

Since the entire game is played with the 
use of the ENTER and the four arrow keys, 
the BREAK key is often pressed by mistake. 
I poked a value of 255 into the keyboard 
rollover table at location 41598 (Line 5) to 
disable the BREAK key. Press SHIFT/BREAK 
or Q to restore the BREAK key to normal 
operation. 

Manipulating the Cursor 

The cursor appears as a blinking border 
around the card being put into play. The 
cards in the pyramid are numbered (for 
programming purposes) from one to 28 
starting at the top of the pyramid and mov- 
ing from left to right down the pyramid. 
Pressing the right-arrow key moves the 
cursor to the next higher-numbered card 
being displayed face-up in the pyramid. 
The left-arrow key moves the cursor to the 
next lower-numbered card in the pyramid. 
The cursor will not stop on an empty spot. 
If a card has been moved to the deck, the 
cursor skips that "empty" position in the 
pyramid. The cursor also has a wrap-around 
feature. If you move the cursor to the right 
side of the screen with the right arrow, 
pressing this key once more causes the 
cursor to move to the left side of the screen. 

The Ups and Downs 

Pressing the up arrow key turns the next 
card in the deck over and places it on the top 
of the deck. If no legal move is available 



78 



THE RAINBOW May 1991 



after turning over the next card, you must 
continue to press the up-arrow key until a 
legal move becomes available. The Cards 
Remaining Counter, displayed under the 
deck, keeps a running count of the cards left 
in the deck. 

The down arrow is your "oops" key. 
Pressing the down arrow key restarts the 
current game without shuffling the deck. 
You may use this option when you make a 
mistake, or if you want to play the same 
game with a different strategy. 

The ENTER Key 

Pressing ENTER takes the card situated 
beneath the cursor and places it on the top of 
the deck, if the move is legal. You can 



continue play as long as legal moves re- 
main. When a card in the pyramid is no 
longer covered by any other card, the 
computer turns that card face-up. 

The Space Bar 

Pressing the space bar restarts the game 
— the deck is shuffled and you get a fresh 
game. Press Q to stop the program. 

Summary 

The program "knows" when the deck is 
empty, cards remain in the pyramid, and no 
legal moves remain. It informs you of your 
loss and displays the available options at 
the bottom of the screen. The program also 
"knows" if you have won the game and 



announces this event in a similar manner. 
The program is very fast since the cards are 
moved from the pyramid to the deck with 
HGET and HPUT commands. The only cards 
drawn are those being turned over and those 
produced in the deck when you press the 
up-arrow key. This game is very addictive. 
It is almost impossible to stop playing once 
you start. A lot of luck is needed to win. but 
a certain amount of strategy is also required 
since there are many times when three or 
more legal moves are possible at once. 

Feel free to contact me if you have any 
questions about this game. For a response 
by mail please include an SASE. Or you may 
call me at 216-354-3812 from 8 a.m. until 10 
p.m. EST. Q 



CoCo 3 Disk 




2 38 

10 136 

19 187 

27 35 

38 29 

44 4 

50 134 

53 179 

60 ...98 

70 109 

END 143 



The Listing: PYRAMID 

'PYRAMID 

** WRITTEN BY GEORGE QUELLHORST 
** COPYRIGHT (C) MAY 1991 
** BY FALSOFT. INC. 
** RAINBOW MAGAZINE 

1 DATA 284.0.244.24.324.24.204,4 
8.284.48.364.48.164.72.244.72.32 
4 , 72 , 404 . 72 . 124 . 96 . 204 . 96 . 284 , 96 
.364.96.444.96.84.120.164.120.24 
4.120.324.120.404.120.484.120.44 
. 144 . 124 . 144 . 204 . 144 . 284 . 144 . 364 
.144.444.144.524,144 

2 CLEAR1000:RGB:HBUFF1.810:HBUFF 
2.810:HBUFF3.810:-HBUFF4.810:HBUF 
F5.810:SH-1 : POKE400. 180: EXEC4335 
0:POKE&HF80F.0:POKE&HF84F.0:POKE 
&HF89C.0:PALETTE0. 63: PALETTE 1.60 
:PALETTE2.0:PALETTE3.36:DIMN$(13 
).X(29).F(29).Y(29).CA(52) 

3 POKE65497..:WIDTH80:CLS1:POKE6 
5434.63 :L0CATE27 11: PRINT"PLEASE 

WAIT DRAWING SCRTEN" : IFSH-1THEN 
LOCATE30.13:PRINT"AND SHUFFLING 
CARDS" 

4 R-RND(-TIMER):GOSUB50:IFSH=1TH 
ENG0SUB55 

5 G0SUB43:P0KE41598.255:T-25:DE- 



29:0NBRKG0T064 

6 'Cursor control . 

7 P$-INKEY$ 

8 HC0L0R2:HDRAW"BM"+STR$(X(T))+" 
,"+STR$(Y(T))+A$ 

9 IFDE-52 ANDM0-1 THENGOSUB70 

10 IFP$-CHR$(8)THENT-T-1 ELSEIFP 
$-CHR$(9)THENT-T+l ELSE13 

11 IFT=>29THENT-1ELSEIFT-0THENT= 
28 

12 IFF(T)=0 OR F(T)-2 THEN10ELSE 
EXEC 

13 IFP$-CHR$(13)THENF(T)-2:G0T01 
9 ELSE1FP$=CHR$(94)THENEXEC:G0T0 
37 

14 IFP$-CHR$(10) THENSH-0:CA(0)- 
AC:G0T03ELSEIFP$-" "THENSH-1 :G0T 
03 

15 HCOLOR0:HDRAW"BM"+STR$(X(T))+ 
","+STR$(Y(T))+A$ 

16 IFP$="Q"THEN64 

17 GOTO 7 

18 ' The enter key. 

19 GOSUB59:Q-0:EC-W:TT-T:T-0:GOS 
UB59:Q=0:TC=W 

20 IFEC-TC-1 OR EC-TC-12 OR TC-E 
C-l OR TC-EC-12 THENT-TT:G0T022 

21 GOSUB65:T-TT:F(T)-l:G0T07 

22 EXEC:H=T:Z=3:G0SUB68:Z=2:G0SU 
B67:H-0:Z-3:GOSUB67 

23 H-T-1:Z-4:G0SUB68:H-T+1:Z-5:G 
0SUB68:CN=T-(Y(T)/24):IFF(1)=2TH 
EN74 

24 L-CN-1:R-CN:IFY(L)-Y(R)THEN25 
ELSEIFX(T)>284THEN28 ELSEIFYCLX 
>Y(R)THEN27 

25 H=L:Z-1:G0SUB67:H=R:G0SUB67 

26 H-T-1:Z-4:G0SUB67:H-T+1:Z-5:G 
0SUB67:G0T029 

27 H-R:Z=1:G0SUB67:H-T+1:Z-5:G0S 
UB67:G0T031 

28 H-L:Z-1:G0SUB67:H-T-1:Z=4:G0S 
UB67:RS=1:G0T029 

29 IFF(T-l)-2 THENTT=T:T=L:F(D- 
1:BU=2:G0SUB48:G0SUB59:G0SUB57:0 
-0:T-TT 



30 IFRS-1THENRS=0:GOTO32 

31 IFF(T+l)-2 THENTT-T:T-R:F(R)= 
1:BU-2:G0SUB48:G0SUB59:G0SUB57:Q 
-0:T-TT 

32 CA(0)=CA(T) 

33 T-T+1:IFT->29THENT-1 

34 IFF(T)-0ORF(T)-2 THEN33 

35 M0-1:G0T07 

36 ' The up-arrow key. 

37 IFDE-52 THENG0SUB65 :G0T07 

38 TT-T: DE-DE+1 : T=DE : X-52 : Y-16 : H 
PUT(X.Y)-(X+67.Y+44),2 

39 G0SUB59:HC0L0R2:HDRAW"S4BM52. 
16"+A$:T=0:GOSUB57 

40 HCOLOR0:HPRINT(9.8).53-DE:HCO 
L0R2:HPRINT(9.8).52-DE 

41 T-TT:Q-0:CA(0)-W:GOTO7 

42 ' Draw Screen. 

43 A$-"R67D44L67U44":MO-l:F(0)-2 
:POKE59065.57:HSCREEN4:POKE59065 
,32:HCLS1:HCOLOR2:HDRAW"S4BM20.2 
0"+A$:HGET(20.20)-(87.64).l:HCLS 
0:HGET(500.20)-(567.64).2 

44 T=0:X(0)=52:Y(0)=16:BU-2:GOSU 
B48 : RESTORE : BU=1 : F0RT-1T021 : F(T) 
-0:READX(T).Y(T):GOSUB48:NEXT:BU 
-2 : FORT-22T028: F(T)-1 : READX(T) ,Y 
(T):G0SUB48:NEXT 

45 HC0L0R2 :HPR I NT( 52.1). "PYRAMID 
":HPRINT(59.3)."BY":HPRINT(61.5) 
."GEORGE QUELLHORST" :HPRINT( 10.8 
)."23":HPRINT(6.9)."CARDS LEFT" 

46 O=0:W=0:T=0:GOSUB59:GOSUB57:Q 
-0:FORT-22TO28:GOSUB59:GOSUB57:Q 
-0:NEXT 

47 POKE59108.230:HSCREEN4:POKE59 
108.231 :P0KE65434. 63: RETURN 

48 HPUT(X(T).Y(T))-(X(T)+67.Y(T) 
+44 ) . BU : HC0L0R2 : HDRAW"BM"+STR$ ( X 
(T))+"."+STR$(Y(T))+A$: RETURN 

49 Define variables. 

50 N$( 1 )-"BR3R3F3D4LU4H3LG3D4LU4 
E3BL2BD5R7":N$(2)-"BRR7FD2GL6GD2 
R8ULDL8U2ER6EU2HBL6DLU":N$(3)-"B 
RR7FDGFD2GL7HUBRDFBR5EU2HL3BR3EU 
HBL5GDBLUE":N$(4)="BR4R4D4R2L2D3 
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LU7BL2G4R6BL7E4" 

51 N$(5)-"BR9L9D3RU3BD3R7FD2GL7H 
URDFBR5EU2H":N$(6)-"BR9L8GD5FR7E 
U2HL6BLU2EBGBD2BRGD2FR5EU2H":N$( 
7)-"R9DG6LE6UBL7DLU":N$(8)-"BRR7 
FDGFD2GL7HU2EHUEBRGDFR5BL5GD2FBR 
5EU2HEUH":N$(9)-"BRR7FD5GL8BR7EU 
2BLEU2HBL5GD2FR5BL5BLHU2E" 

52 N$(10)="BR2RD7BR2L5BR2U6GLE2B 
R8R7FD5GL7HU5EBRG05FBR5EU5H":N$( 
11)-"BR4R5BL2D6GL5HURDFBR3EU6L2" 
:N$(12)-"R9D7L9U7BRD7BR7U7D6LF2R 
2UL2":NJ(13)-"R2D7LULDRU7LDRBRBD 
3E4R2GLG4BEF3R2HLH3" 

53 C$(1)-"BR4R2F3E3R2F4G8L2H8E4B 
L4":C$(2)="BR7R4FRF5G5LGL4HLH5E5 
REBR7":C$(3)-"BR9RF8G3LH2L2D2FL4 
EU2L2G2LH3E8RBR":C$(4)-"BR9F4G3R 
2E2RF3G3LH2L2D2FL4EU2L2G2LH3E3RF 
2R2H3E4BL9":RETURN 

54 ' Shuffle the deck. 

55 F0RT-1T052:CA(T)-T:NEXT:F0RT- 
1T052:R-RND(52):S-CA(R):CA(R)-CA 
(T):CA(T)-S:NEXT:SH-0:AC-CA(29): 
CA(0)=CA(29):RETURN 

56 ' Draw cards on screen. 

57 HC0L0R2:HDRAW"S8BM"+STR$(X(T) 
+16)+","+STR$(Y(T)+14)+C$(Q):HC0 
L0RHC:HDRAW"S4BM"+STR$(X(T)+8)+" 
."+STR$(Y(T)+4)+N$(W):HPAINT(X(T 
)+34.Y(T)+24).HC.2:RETURN 

58 ' Compute suit and value of c 
ard. 

59 W-CA(T) 

60 IFW<-13THENQ-Q+1:G0T061:ELSEW 
-W-13:Q-Q+1:GOTO60 

61 IFQ<3THENHC-3ELSEHC-2 

62 RETURN 

63 ' ONBRKGOTO and Quit. 

64 RGB:HSCREEN0:CLS3:POKE65496.. 
:ATTR3,2:P0KE41598.3:ST0P 

65 POKE65496..:POKE400.20:FORD=1 
TO10:EXEC:NEXT:POKE65497. . : P0KE4 
00.180:RETURN 

66 'HPUT & HGET cards on screen. 

67 HPUT(X(H).Y(H))-(X(H)+67.Y(H) 
+44).Z:RETURN 

68 HGET(X(H).Y(H))-(X(H)+67.Y(H) 
+44 ).Z: RETURN 

69 "Check to see 1f game is over 
. or won. 

70 MO=0:TT=T:FORK-1TO28:IFF(K)-1 
THENT-K:GOSUB59:Q-0:TC-W:T-0:GO 

SUB59:Q-0:EC-W:T-TT ELSE72 

71 IFEC-TC-1 OR EC-TC-12 OR TC-E 
C-l OR TC-EC-12 THENRETURN 

72 NEXTK:G0SUB65:HC0L0R2:HPRINT( 
12. 22). "GAME IS OVER YOU LOST. 
PRESS SPACEBAR TO PLAY ANOTHER G 
AME":HPRINT(14. 23). "PRESS DOWN A 
RROW TO PLAY SAME GAME. PRESS < 
Q> TO QUIT" 

73 P$=INKEY$:IFP$=" "THENSH-l:GO 
TO3ELSEIFP$-CHR$<10)THENSH-0:CA( 
0)-AC:GOTO3ELSEIFP$-"Q"THEN64ELS 
E73 

74 HCOLOR3:HPRINT(28.10)."WELL. 
YOU FINALLY DID IT. ":HPRINT{32. 1 
2). "YOU WON THE GAME":HPRINT( 32 . 
14). "CONGRATULATIONS !":HPRINT(1 
0.20). "PRESS SPACEBAR FOR ANOTHE 
R GAME. DOWN ARROW TO PLAY SAME 
GAME":HPRINT(32. 22). "PRESS <Q> T 
QUIT." 

75 PLAY "T2L5;02BAGD01D02ABG": GOT 
073 




Game 16K Extended 



Space Kamikaze 

By T.C. Taulli 

Space Kamikaze is a shoot-'em-up 
arcade game where the object is to de- 
stroy as many enemy kamikaze space- 
craft as possible. However, your fighter 
can only withstand five enemy colli- 
sions. Some hits are so severe they count 
as two damage points. Fortunately, it's 
easy to play this game. Just remember 
that if you point your joystick up or 
down, your fighter obeys the order. Also, 
once you have an enemy locked on tar- 
get, press the joystick button and your 
lasers fire. Beware, these kamikazes 
sometimes evade the laser fire. 

The Listing: SPACE 

1 'SPACE KAMIKAZE 

2 'WRITTEN BY T.C. TAULLI 

3 'COPYRIGHT (C) APRIL 1991 

4 'BY FALSOFT. INC. 

5 'RAINBOW MAGAZINE 

10 CLEAR 2000:DIM T(200) ,H( 200) . 

R(200).XX$(40).LA(200):Y$-CHR$(1 

28):U-0 

20 CLS5 

30 DATA161.162.163.165.170.175 

40 FOR X-l TO 6:READ Q(X):NEXT X 

50 FOR X=0 TO 10:PRINT@X*32.STRI 

NG$(32.128)::NEXTX 

60 FOR X-l TO 32:XX$-XX$+CHR$(Q( 

RND(6))):NEXTX 

70 PRINT@320.XX$; 

80 N$-CHR$(155):8-134 

90 PRINT@B.N$; 

100 PRINT@384."HIT(S)"; 

110 PRINT0448. "DAMAGE"; 

120 PRINT0416. "SCORE": 

130 GOSUB 610 

140 FOR X-l TO 200 

150 C-PEEK(65280) 

160 IF RND(7)-1 THEN G-G+1:T(G)= 

(RND(9)*32)-1 

170 FOR Y-l+U TO G 

180 C-PEEK(65280) 

190 IF T(Y)-0 THEN 420 

200 IF H(Y)-7 THEN PRINTOLA(Y) . Y 

$;:T(Y)-0:U-U+1:GOTO 420 

210 IF PEEK(1024+T(Y))-159 THEN 

GAME-1 

220 PRINT@LA(Y).Y$::PRINT@T(Y).C 

HR$(162);:LA(Y)-T(Y):T(Y)-T(Y)-5 

:H(Y)-H(Y)+1 

230 IF C-254 OR C-126 THEN GOSUB 

440 
240 IF RND(4)-1 THEN T(Y)-T(Y)+3 
2: GOTO 260 
250 IF RND(4)-1 THEN T(Y)=T(Y)-3 



260 IF T(Y)>320 THEN T(Y)-320 

270 IF T(Y)<0 THEN PRINT@LA( Y ) . Y 

$: :T(Y)-0:U-U+1 

280 IF PEEK(1024+B)-162 THEN DA- 

DA+1 : PRI NT@448. "DAMAGE": DA;: PLAY 

"T222;05:V31:GF" 

290 IF DA-5 THEN 560 

300 XX$-XX$+CHR$(Q(RND(6)))+CHR$ 

(Q(RND(6)))+CHR$(Q(RND(6)))+CHR$ 

(Q(RND(6)))+CHR$(Q(RND(6))) 

310 XX$-MID$(XX$.5.32):PR1NT@320 

.XX$: 

320 J1-INT(JOYSTK(0)/31.5):J2-IN 

T(J0YSTK(1)/31.5) 

330 C-PEEK(65280) 

340 IF J2-0 THEN PRINT@B.CHR$( 12 

8);:B=B-32:G0T0 360 

350 IF J2-2 THEN PRINT@B.CHR$( 12 

8)::B-B+32 

360 IF B<0 THEN B-6 

370 IF B>320 THEN B-294 

380 IF PEEK(1024+B)-162 THEN DA- 

DA+1 : PRI NT@448 . "DAMAGE" : DA ; : PLAY 

"T222:05:V31:GF" 

390 IF DA-5 THEN 560 

400 PRINT@B.N$; 

410 IF C-254 OR C-126 THEN GOSUB 

440 
420 NEXT Y.X 
430 GOTO 140 
440 E=0 
450 E-E+l 

460 IF E-4 THEN 490 
470 IF PEEK(1024+8+(E*5))-162 TH 
EN 490 

480 GOTO 450 

490 PRINT@B+1.STRING$(E*5.179): 
500 PLAY"T22205V31B" 
510 FOR L-l+U TO G 
520 IF T(L)-B+(E*5)-5 THEN T(D- 
: HI TS-H I TS+1 : PRI NT0390 . H I TS : : PR 
INT@421.HITS*10;:GOTO 540 
530 NEXT L 

540 PRINT@B+1.STRING$(E*5.128): 
550 RETURN 

560 PRINT@171."game"::PRINT@176. 
"over" ; 

570 PRI NT@265 . "press" ; : PRINT§272 
."button": 

580 FOR HY-1 TO 500: NEXT HY 
590 C-PEEK(65280):IF C-254 OR C- 
126 THEN RUN 
600 GOTO 590 

610 PRINT@265. "press": :PRINT@272 
."button"; 

620 C=PEEK(65280):IF C-254 OR C- 
126 THEN 640 
630 GOTO 620 

640 PRINT@265.STRING$(14.128): 
650 RETURN 
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Advertisers Index 



We encourage you to patronize our advertisers — all of whom support the Tandy Color 
Computer. We will appreciate your mentioning the rainbow when you contact these firms. 



Burke & Burke 59 

Burke & Burke 61 

CoCoPro 19 

Computer Plus IFC 

Dayton Associates 

ofW.R, Hall.lnc 70 

Dayton Associates 

ofW.R. Hall. Inc 71 

Delmar Company 21 

Delphi 75 

Delphi IBC 

Eversoft Games. Ltd 63 

Granite Computer Systems 45 



JWT Enterprises 15 

Microcom Software 5 

Microcom Software 7 

MillsoftCo 69 

Musicware 31 

NRI 43 

Owl-Ware 25 

Owl-Ware 26 

Owl-Ware 27 

PCM Magazine 52 

Peripheral Technology 31 

Rainbow Back Issues 41 

Rainbow Binder 65 



Rainbow Bookshelf 36 

Rick's Computer Supply 45 

SD Enterprises 51 

Sundog Systems 61 

Sundog Systems 82 

T & D Software 1 3 

: T & D Software 73 

Tandy BC 

Trading Post 15 

Wasatchware 63 

Zebra Systems 23 





| Call: 

Belinda Kirby 

Advertising Representative 
(502) 228-4492 





□ Call: 

Kim Lewis 

Advertising Representative 

(502) 228-4492 



The Falsoft Building 
9509 U.S. Highway 42, P.O. Box 385, Prospect, KY 40059 

FAX (502) 228-5121 
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CONTRAS 





Baitar men man you nave failed the quest. Qui me hand ol me good 
princess Theida Is loo much lo resist' Slolen oy We evil necromancer 
Olvlnax. sne has been secreted iar horn prying eyes and II is now up 
lo you lo regain Ihe pieces ol Ilie mystical Lite Force ano save me l3ir 
lady The Quest for Tnelda is an outstanding arcade program that 
combines action and adventure lo Bring you an incredible video game 
olaying experience Travel throughout over 500 ditlerBnt screens 
searching lor magical objects and spells, lighting horrible creatures, 
and gathering Ihe various parts ol the Lite Force guarded bv aver 
Increasing terrors You'll enjoy the highest quality 320x200 resolu- 
tion 16 color graphics ano digital sound ellecis mat you ve come to 
expect iron Sundog Systems. The game play Is last and lunous. and 
only you can rescue Ihe princess and complete the LEGEND OF 
THEL0AI Req I28K CoCo 3. dish 
drive, and |Oysticl (2-bulton 
joystick suoponedl 

Him book now available lor Thetda 1 Contjms clues, maps, and even 
a BASIC program to modily your own characters! $4 05 



In the year 2671 . a mysterious object landed on Earth, heralding the 
alien Invasion ol the Red Falcon Only two courageous soldiers have a 
hope ot stemming this alien infestation Armed with your military 
irarning and Ihe latest weapon technology, you and a friend must 
light back Ihe horde. Sundog Systems presents our second 512K 
game. The Contrai, You'll see why we decided to use 5I2K on this 
project! Amazing graphics with 320x225 resolution. 16 color lull 
screen animation and horizontal smooth scrolling' Background digital 
sound effects and real-time music! One or two player aclion AT THE 
SAME TIME! You'll agree that this is one ot the best arcade games 
yet tor your 51 2K CoCo 3 Needless to say. playing hero won't be 
easy; playing The Contras wilt be 
loucih?' 1 Req. 512K CoCo 3, disk 
drive, and 2-bulton joystick. 



$34.95 



$34.95 



The superior technology ol the evil Overlords has ensnared yet 
another innocent planet, however, this one contains the Crystal City, 
bastion of democracy and Independence. Earth has had enough! 
Break through level upon level ol their virtually invulnerable 
defenses, defeat the end guardians, and make your way ever closer 
lo Ireelng the slaves ol the Crystal City! This amazing arcade game Is 
an achievement in us own right Full 128K/5I2K utilization 1 Super 
fast horizontal hardware scrolling on Ihe 128K computer' Wild digital 
sound eltects and background music score! 30 minutes, or over 30 
megabytes, ol non-repealing 320x200 resolution. 16 color graphics' 
This game has It all; order a demo disk to see It tlral! Can you save 
Ihe Crystal City from unbeatable 
foes? Req. 126K CoCo 3. disk 
drive, and joystick. 
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Cattjl C-X-3 






You've raved about this 512K arcade 
game 1 The graphics and animation are 
amazing! You've got to hear the digital 
sounds! 512K (three disks) packed with 
excitement 512K CoCo 3 only. $34.95 



This martial arts arcade game remains a 
CoCo 3 phenomenon. One ol our best sell- 
ers to dale' Play me incredible combat ex- 
perience that you've been missing, and call 
for the availability ol the OS-9 version. 
128K CoCo 3 aclion. $29.95. 

OS-9 Version Now Available 



ALSO AVAILABLE: 



You have been chosen to pilot the spacecraft wielding the piulonlum 
plasma laser against the nefarious Insectolds. the Zenians. These 
bugs have been ripping off the space trade lines for years: now 
they're about to lind a victim who can light back! 8eal back Ihe 
swarm ol pests fo their home planet Zenlx, and use the laser lo end 
the menace once and tor all Zenix is a lightning last arcade game lor 
the 128K CoCo 3. The 320x225 16 color graphics are amazing, as 
are the digital background music score and effects, all on a 128K 
computer! The fast aclion and game play will astound you in this 
GALAGA ol extermination. Plug In your joystick and strap in tor the 
ride ot your Me! Call lo older a demo 
disk to see Ihe action belore you 
buy! Req. I28K CoCo 3. disk drive, 
and joystick. 



Hall o! the King 1. 2. ot 3 

CoCo1-3 $29.95 ea. 



Kung-Fu Duda 
CoCo 1-3 



This 128K/512K sound sequencing system 
has become an immensely popular pro- 
gram Create musical scores using poly- 
phonic digitized sounds and a user-lriend- 
ly point and click editor Call to order the 
SoundTrax demo program, and gel 10% olt 
your purchase with receipt $34.95 
New Available: SoundTrax Instrument sam- 
ple disks' Guitars, slrings, woodwinds, 
and just plain weird instruments for your 
composing pleasure. Completely compati- 
ble wild Ihe SoundTrax system 3 flippy 12 
sides) disks lull ol sounds. $12 95 each or 
$29.95 lor all three. 



$24.95 



$29.95 



Visa, Mastercard. Check. Money Order, and COD 
(USA only, please) accepted All foreign orders 
must be sent in US currency Money Orders Include 
$2.50 lor snipping in USA and Canada $5 00 
Foreign $3 00 extra lot COO orders PA residents 
add 6% sales lax Dealer inquiries welcome 
Aulhors. we're looking lor new soltware 1 



Hall of th« King Trilogy 


$74.95 


While Firs of Eternity 
CoCo 1-3 


$19.95 


Dragon Blade 
CoCo 1 - 3 


$19.95 


Champion 
CoCo 1 - 3 


$19.95 


Paladin's Legacy 

CoCo 1 - 3 


$24.95 


Warrior King 

CoCo 3 


$29.95 
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In Quest ol the Star Lord 
CoCo 3 $34.95 

Hint Sheet $ 3.95 



We've 
Moved! 



P.O. Box 766 
Manassas, VA 22111 
703/330-8989 




I Being online never felt so fine. 

The most interesting online conferences. 10,000 programs you can download for 
your own use. All the most popular services. Two membership plans: $6 an hour 



or $1 an hour with the 20/20 Advantage. 
Get online. And check out our lineup. 



• membership. 
Via modem, 1-800-365-4636. 
Press return. At password, 

typeRBU 

DELPHI 

The more interesting 
online service. 

Voice, 1- 800-5444005 or 617491-3393. 
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Buy any CoCo software title at half price... 
and get a second program for only $ 5! 



It's true! Bring the attached coupon to your local Radio 
Shack. Then when you purchase any Color Computer 
software title in stock— at halt the regular price— you can 
pick one of these eleven great titles on the list for just five 
dollars more! Choose from popular CoCo titles— exciting 
action and strategy games, personal finance and other 
productivity tools, challenging and fun educational pro- 
grams for all ages. It's a double deal you can't refuse! 




Choose from These 
Fine Bonus Packages: 

□ DONALD DUCK'S PLAYGROUND, 26-3245 

o MICKEY'S SPACE ADVENTURE, 26-3247 
□DUNGEONS OF DAGGORATH, 26-3093 
□PERSONAL FINANCE II, 26.3106 

□ WINNIE THE POOH, 26-3244 

□ MICRO-MISSION, 26-327! 

GFL FOOTBALL, 26-3172 

□ COLOR FILE II, 26-3110 

□ SHANGHAI, 26-3084 

□ SOKO-BAN. 26-3161 

□ THEXDER, 26-3072 




